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YEXAJRBOOK OP' 'THE 

USDEBfflMNTOFMJmiRE 


REPORT OF THE SECRETARY OF AGRICULTURE. 

Washington, D. C., November 16, 1917. 

Sir: When, on April 6, 1917, the existence of n state of 
war with Germany was declared by Congress, this country 
was facing an unsatisfactOTy situation in respect to its sup¬ 
ply of foods and feedstuflfs. *The production in 1916 of the 
leading cereals, corn, wheat, oats, barley, rye, buckwheat, 
rice, and kafirs was comparatively low, aggregating 4,806,- 
000,000 bushels, as against 6,010,000,000 for 1915, 4,983,000,- 
000 for 1914, and 4,884,000,000 the annual average for 1910- 
1914. The wheat crop of 1916 especially was strikingly small. 
It was only 639,886,000 bushels, as compared with the record 
production for 1915 of 1,026,000,000, with 891,000,000 for 
1914, and with the average for the five years 1910-1914 of 
728,000,000. It was certain, too, that on account of adverse 
weather conditions, the output of winter wheat for 1917 
would be greatly curtailed. The world production of wheat 
for 1916 also was unsatisfactory, and the prospects for the 
ensuing year were not good. The situation was no better in 
respect to another conspicuously imp<Htant food commodity, 
ttie Irirfi potato. The yield of this crop for 1916 in the 
United States was only 285,487,000 bushels, while for 1915 
and 1914, respectively, it was 359,721,000 and 409,921,000. 
For the period 1919-1914 it averaged 360,772,000. 

Evoi in normal times public attention fixes itself par¬ 
ticularly on the supply of wheat and potatoes. In time of 
war it does so mudi more intensely, especially on the supply 
of wheat, which is peculiarly important frmn a military 
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point of view. Because of their shortage here and elsewhere 
and of the large foreign demand, apprehension and, in some 
quarters, hysteria developed. TTie supply of meats and of* 
poultry and dairy products was somewhat larger than in the 
years immediately preceding, but the foreign demand was 
great and increasing and exports were steadily rising. It 
was obvious that the supply of feedstuiOFs would not be 
normally abundant, and that it would be difficult to md,in- 
tain the usual number of live stock and practically impossible 
within a reasonable time to increase it. Then, too, com¬ 
petitive purchasing by foreign agencies on a large scale of 
all food products was prevalent, and manipulation and 
speculation were rife. Prices were mounting rapidly and 
conditions of living were becoming more difficult. 

INITIAL EFFORTS TO INCREASE PRODUCTION. 

It was recognized even before the war that the food prob¬ 
lem was serious and that constructive action was necessary. 
This Department accordingly had taken steps to allay un¬ 
necessary apprehension, to promote econcany and thrift, to 
secure fuller conservation of farm products and of foods, 
and to insure increased production of all essential agri¬ 
cultural commodities. The many agricultural agencies of 
the Nation began to direct attention to these problems and 
to cooperate effectively with the Department. The increased 
need of this Nation and of the world for food from our 
farms and the importance of greatly increasing production 
were emphasized. In the South, in particular, where effec¬ 
tive work had been done for years to secure a diversified 
agriculture and greatly to increase yields of staple com¬ 
modities and where unusual opportunities to increase food 
products were presented, a special campaign was conducted 
by the Department in cooperation with agricultural colleges 
and other agwcies, with the effective aid of the daily press, 
agricultural journals, farmers’ associations, bankers, and 
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other business men. Many pertinent bulletins and circulars 
were distributed. The farm-demonstration machinery was 
fully utilized. More energetic action everywhere was taken 
to combat plant and animal diseases. 

In January, 1917, appeals were sent to the South to help 
feed the Nation, to supply its own necessities so far as pos¬ 
sible, and to produce a surplus of foodstuffs. It was urged 
especially that each farm family make a home garden, plant 
enough corn to last the family and the live stock for a year, 
raise sufficient oats and other small grain to supplement the 
corn, as well as the necessary hay and forage crops for tlie 
live stock, and produce the nifeat, poultry, and dairy products 
required by the family; and also to devote adequate atten¬ 
tion to cotton as the main money crop. 

In February special emphasis was laid on the necessity of 
raising beet seed on a large scale to make certain a larger 
supply of sugar beets. It was pointed out that before the 
war the beet-sugar industry had been almost wholly de^ 
pendent on Europe for its seed supply, and that superior 
seed could be produced in this country, which could be 
further improved by selection and breeding. About the 
same time a warning was issued to cattle owners to make 
arrangements for the proper feeding of their cattle until 
spring, in order to prevent heavy losses in breeding animals. 
In each instance suggestions as to the methods to be followed 
were offered. 

In March it became certain that a large percentage of 
wheat in the West and Pacific Northwest had been winter¬ 
killed. * Information as to the course to be pursued was is¬ 
sued to the farmers of the winter-wheat section. It was 
suggested that where the crop had been not more than half 
killed it might be advisable to let the remainder grow, but 
that some other food crop should be started without delay. 

In the meantime, I had appointed a committee of 8q[>e- 
eialists of the department to study the whole agricultural 
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situation and to make recommendations. On the 27th of 
March I issued a statement urging farmers to adopt meas¬ 
ures to secure maximum returns from the farms. Special 
attention was directed to the necessity of careful seed selec¬ 
tion, of controlling plant and animal diseases, and of con¬ 
serving farm products through proper storage,, canning, dry¬ 
ing, and preserving. On the 5th of April a special plea was 
made for an increased production of com and hogs, and on 
the 7th of April 1 appealed to the farmers to increase the 
output of staple commodities as well as of perishables. 

THE ST. LOUIS CONFERENCE. 

On April 4, two days before a state of war with Germany 
was declared, I telegraphed to the State commissioners of 
agriculture and presidents of the land-grant colleges—the 
official agricultural representatives of the several States—in¬ 
viting them to a conference in St. Louis on April 9 and 10, 
1017. Editors of farm journals were asked to meet at the 
same place on April 11. It was thought to be highly desir¬ 
able to secure the views of the official agricultural repre¬ 
sentatives of the States and of other leaders of agricultural 
opinion. There was a generous response to the invitation. 
Very many of the State commissioners of agriculture and 
representatives of nearly all the agricultural colleges east of 
the Rocky Mountains were present at the two days’ meeting. 
Sixty-five officials represented 32 States. On the third day 
about 75 representatives of the agricultural press were pres¬ 
ent. A similar conference for the States west of the Rocky 
Mountains was held at my request at Berkeley, Cal., on 
April 13,* under the leadership of Presidwt Benjamin Ide 
Wheeler, of the University of California. 

At the St. Louis conference the entire agricultural situa¬ 
tion presented by the emergency was thoroughly discussed. 
The major problems considered were the production of 
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sufficient foods and feed^uffs not only for this country but 
also for the nations of Europe with which we are asso¬ 
ciated in this war, the conservation of farm products and of 
foods, the mobilization of farm labor, the regulation of 
storage and distributing agencies, and the further organiza¬ 
tion of all the Nation’s agiicultural instrumentalities—Na¬ 
tional, State, and local. A comprehensive program for ex¬ 
ecution mider existing law and for additional legislation was 
unanimously adopted. This program was communicated to 
the Berkeley conference, which concurred in it. It is note¬ 
worthy that in two days the agricultural leaders of the coun¬ 
try drew up a program the wisdom of the essential features 
of which has not been successfully questioned and the sub¬ 
stantial part of which has been embodied in the Food Pro¬ 
duction and Food Control Acts. The prompt and effective 
handling of the situation was made possible by reason of the 
fact that the American people, generations before, had wisely 
laid the foundations of many agricultural institutions and 
had increasingly liberally supported their agricultural agen¬ 
cies. The Nation was fortunate in having liad in exist¬ 
ence for many years^ for the purpose of promoting scientific 
and practical agriculture, its Federal Department of Agri¬ 
culture, and a department of agriculture and a land-grant 
college in each State, as well as great farmers’ organizations. 
It is interesting to note that two of these agencies, the Fed¬ 
eral department and the land-grant colleges, had their Na¬ 
tional official recognition and their real origin in another 
period of stress—in 1862—in two acts of Congress approved 
by Abraham Lincoln. 

It was recognized as of special importance that the views 
and cooperation of the great farmers’ organizations of the 
Nation and of leading individual farmers be secured. I 
therefore invited representative farmers to come to Wash- 
ingt<Hi on April 23 to give advice and to make recommen¬ 
dations. They included mainly officials of the National 
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Grange,' the Farmers’ Educational and Cooperative Union, 
the Gleaners, and the Farmers’ National Congress. The 
American Society of'Equity was invited to send a represen¬ 
tative. It was unable to do so, but proffered its cooperation. 
At this conference the agricultural problems confronting the 
Nation were again thoroughly canvassed. In general, the 
suggestions and recommendations officially made to the Sen¬ 
ate in my communication of April 18 were indorsed. 

ORGANIZATION. 

In the meantime, pending action by Congress, the Federal 
Department of Agriculture, the State departments, the land- 
grant colleges, and other agencies actively devoted their at¬ 
tention to the inunediate task in hand. Working in close 
cooperation with one another and with the farmers’ organi¬ 
zations throughout the Nation, they immediately took steps 
to execute that part of the plan which had reference to a 
more perfect organization and'coordination of the Nation’s 
agricultural activities. The task was promptly undertaken 
of promoting in each State, in connection with the State 
council of safety, the organization of a small central division 
of food production and conservation composed of represen¬ 
tatives of the State board of agriculture, of the land-grant 
college, of farmers’ organizations, and of business agencies. 
It was suggested also that similar bodies should bo provided 
for each local subdivision, and all were requested to devote 
their energies to the problem of increasing the producticm 
and conservation of food supplies and of promoting more 
orderly and economical marketing. Copies of the recom¬ 
mendations of the St. Louis conference and of those made 
to the Senate on April 18 were sent to the Governor of each 
State. It was urged that attention be given immediately to 
the perfecting of agricultural organizations along the lines 
indicated. 
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INAUGURATION OP FOOD ADMINISTRATION. 

As a further step in organization, the Council of National 
Defense on April 5 invited Mr. Herbert Hoover to vetum to 
this country to advise with the council in reference to the 
domestic handling of food supplies and the most effective 
ways of assisting the European nations with which we are 
cooperating to satisfy their food necessities. Subsequently, 
on May 20, after the Food Production and Food Control 
bills had been outlined substantially in the form in which 
they were finally adopted, the President issued a statement 
indi(sating that he had asked Mr. Hoover to undertake the 
important task of food administration. The purposes of the 
proposed Food Administration and the necessity for jt were 
set forth. It was stated that a sharp distinction would be 
drawn between the normal and emergency activities of the 
Government represented in the Department of Agriculture 
in reference to food production, conservation, and marketing 
on the one* hand, and the special activities necessitated by 
the war relating to the regulation of food distribution and 
consumption on the other. All measures,’’ it was explained, 
‘‘ intended directly to extend the normal activities of the De¬ 
partment of Agriculture in reference to the production, con¬ 
servation, and the marketing of farm crops will be ad¬ 
ministered, as in normal times, through that department, 
and the powers asked for (in the Food Control bill) over 
distribution and consumption, over exports, imports, prices, 
purchase and requisition of commodities, storing, and the 
like which may require regulation during the war will be 
placed the hands of a Commissioner of Food Administra¬ 
tion appointed by the President and directly responsible to 
him.” 

On June 12 the President, in a letter to Mr. Hoover, ex¬ 
pressed the opinion that the inauguration of that portion of 
the plan for food administration which contemplates a Na¬ 
tional mobilization of the great voluntary forces of the 



16 Yecurbook of the DepartmerU of AgriovUure. 

country! which are ready to work toward saving food and 
eliminating waste admitted of no further delay. It was 
pointed out that while in many ways it would be desirable 
to await eomplete legislation establishing the Food Adminis¬ 
tration, it seemed that, so far as volunteer effort could be 
assembled, there should be immediate action. Accordingly, 
Mr. Hoover was authorized to proceed in this direction at 
once. 


LEGISLATION. 

In compliance with a resolution of the Senate, on April 18 
I transmitted to it certain proposals for increasing the pro¬ 
duction, improving the distribution, and promoting the con¬ 
servation of farm products and foods. The suggestions were 
1 based in large measure upon the progi*am adopted at the St. 
Xiouis and Berkeley conferences. The Committee on Agri¬ 
culture in each House soon afterward took the matter in 
hand, held extensive hearings, and finally formulated two 
measures. In the preparation of these, there were two lead¬ 
ing thoughts in mind. One was to speed up and add to the 
activities of the Federal Department of Agriculture and its 
cooperating forces, so that they might attack aggressively 
the larger problems of production, conservation of farm and 
ranch products, home economics, and farm marketing. The 
other was to vest in the President regulatory powers, in 
considerable part of a commercial nature, to be exercised 
through an emergency agency rather than through any 
existing department, to deal with special and urgent Na¬ 
tional and international food problems growing out of the 
war. After an extended debate the two bills—the Food Pro¬ 
duction and the Food Control—were passed by Congress 
and approved by the President on August 10. Immediately 
upon the approval of the Food Control act, Mr. Hoover was 
formally appointed Food Administrator to execute the pro¬ 
visions of the act as far as they relate to food and feedstuffs. 
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THE FOOD PRODtrCnON ACT. 

The Food Production Act —^ an act to provide further for 
tl» nati<mal security and defense by stimulating agricultujre 
and facilitating the distribution of agricultural products ”— 
is administered by the Department of Agriculture, and car¬ 
ries an appropriation of $11,846,400 for the following pur¬ 
poses: 

1. The prevention, control, and eradication of the dis¬ 
eases and pests of live stock; the enlargement of live-stock 
production; and the conservaticm and utilization of meat, 
poultry, dairy, and other animal products, $885,000. 

2. Procuring, storing, and furnishing seeds for cash at 
cost to farmers in restricted^ areas where emergency condi¬ 
tions prevail, $2,600,000. 

8. The prevention, control, and eradication of insects and 
plant diseases injurious to agriculture, and the conservation 
and utilization of plant products, $441,000. 

4. The further development of the Extension Service 
which is conducted in coopeitetion with the agricultural col¬ 
leges in the various States, $4,848,400. 

6. Surveys of the food supply of the United States, gath¬ 
ering and disseminating information ccmceming farm 
products, extending and enlarging the market news services, 
prsventing waste of food in storage, in transit, or held for 
sale, giving advice concerning the market movement or dis¬ 
tribution of perishable products, and investigating and cer¬ 
tifying to shippers the conditi<» as to soundness of fruits, 
vegetables, and other food products received at important 
central markets, ^,622,000. 

6; The development of the information work of the De¬ 
partment, enlarging the facilities for dealing with the farm- 
labor proUem, and extending the work of the Bureaus of 
Crop Estimates and Chonistry, $660,000. 

' WhUe the Food Ptodnetitm bill was pending in Congress, 

deUdlsd plans were formulated iat carrying out its 
turn*—TBXIWT— 2 
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visions as 80(m as it should become law. The Department 
therefore was ready to proceed promptly and effectively with 
their encuti(m. 

RELATION TO FOOD ADMINISTRATION. 

It was apparmt that the Food Production and the Food 
Control Acts dealt with very closely related matters, that 
effective cooperation between the Department of Agriculture 
and the Food Administration was essential, and that need¬ 
less duplication of effort should be avoided. It was recog¬ 
nized that the relation between tiie two agencies was intimate 
and fundamental; that it was impossible completdy to dis¬ 
associate them and undesirable to do so. After a full confer¬ 
ence a satisfactory working agreement was reached. 

In a broad way, the Food Administration has as its prime 
functions the control and regulation of the commerical dis¬ 
tribution of foods and feedstuffs, that is, of products which 
have reached the markets and are in the channels of dis¬ 
tribution or in the hands of consumers, their conservation 
by consumers, and the elimination of waste, through the em¬ 
ployment of regular official as well as volunteer agenciea 

The Department of Agriculture continues to administer 
the laws placed under its jurisdiction and to direct its ac¬ 
tivities in reference to production. It also continues to make 
the investigatitms authorized by Congiress and to fumidi 
assistance to farmers and live-stock men in the marketing 
(^f their products; to stimulate <nrganization among pro¬ 
ducers for the distribution of their products to the maricets; 
and to promote the c(mservation of farm and animal prod¬ 
ucts, especially of poishables throuf^ canning, drying, pre¬ 
serving, pickling, and the like. It retains its'wmrk in home 
economics, as provided by law, and cooperates in this fidd 
as heretof<»e with the agriculttaral colleges, throim^ ffiie 
Eztenskm Service. It directs all these undertakings in 
grei^y espanded form under the authority and witii the 
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fotids pnmdad by the Food Production Act. In their pro¬ 
motion it utilizes its own <^cial machinery and enlists the 
aid of volunteers. 

In the main, the Department of Agriculture deals with all 
the processes of farming and follows the products through 
the markets to the point where they are available, and are 
in requisite form, for actual consumption. It aids in these 
processes through investigation, advice, and demonstration; 
only in the case of certain products and processes has it 
regulatory authority. The Food Administration, however, 
has wide powers of regulation and direction of food ma¬ 
terials and food products. Where the Food Administration 
throu^ its powers can be of assistance to the Department 
of Agriculture in its field, it is at liberty freely to make 
suggestions, and, when necessary, to cooperate in execution; 
and the same relation obtains as to the Department’s par¬ 
ticipation in Food Administration matters in which it has 
a vital interest and toward the pr<»notion of which it can 
be of assistance. 

ADDITIONAL MACmNERY DEVELOPED. 

It early became apparent that there would be no little 
delay in framing and passing the necessary legislation. Time 
was the essence of the situation. Prompt action was neces¬ 
sary. It was essential that many of the recommendations 
included in the St. Louis program should be put into effect. 
Farmers already were in the field or had made their plans 
for the 8ea8<m. The Department and the State agencies 
therefore q>6eded up their work along the most promising 
lines with the forces and funds at their command. Projects 
not having an immediate bearing on the emergency were 
set aside in order that ihe energies of the workers might be 
concentrated on the main problems. 

' Aamming that Congress would enact, in part at least, the ^ 
legislation desired to stimulate production and to promote 
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conaerration, the Department of Agrieolture) in coop^atka.'- 
with the land-grant colleges, imdsrtook the preliminarjf 
work of developing additional machinery and agencies; and, 
in a number of States, Uiese additional agencies, including 
especially an .extension of the farm dem<mstration force, 
actually were put into operation. 

It was recognized that the Cooperative Extension System, 
with its combination of Federal and State administrative 
officers and specialists, county agents, home-demonstration 
agents, farm bureaus, and other local organizations, fur¬ 
nished a ready and effective means for the Nation-wide dis¬ 
semination of the needed facts, as well as for practical dem¬ 
onstrations of the best methods of increasing agriculturBl 
production and securing the most eccmomical utilization o|< 
the products of the farm. With remarkable promptness and 
unanimity, these agencies addressed themselves to the im¬ 
portant problems of increasing and conserving the food 
supply and cordially furthered the Department’s efforts in 
this direction. Fortunately, as the result of tiie investiga¬ 
tions and experiments of the Department and of the State 
experimrait stations, extending over many years, ^there was 
already available a large accumulation of scientific informa¬ 
tion ready to be put into practical use. 

To supplement the work of the county agents, special pains 
were taken further to enlist the services of the specialists of 
the D^rtment and of the land-grant colleges. They serve 
as the connecting link between the research workers and the 
Extension Divisicms of the several States. The efforts 
each specialist wrae directed immediately toward methods 
of food production and conservation. For example, the crop 
specialist centered his effcurts on questions of soil improve¬ 
ment and pnffitable rotations for food and fcbd production, 
the horticultural specaalist sou]|^t eqp^cially to increase the 
planting and yield of vegetables, and the animal-huchond^ 
specialist assisted in the formation oi pig cfinfa^ baby-beef ^ 
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dtAfl) antd ponlitry dubs, and in disseminating information 
conowning egg and poultry production. 

EXTENSION WORK EXPANDED. 

An Impropriation of $4,348,400 was made by the Food 
Production Act for the further development of the Exten¬ 
sion Service. By the end of October more than 1,600 emer¬ 
gency demonstration agents, men and wonen, had been ap¬ 
pointed, making a total of approximately 5,000 cooperative 
extension workers, including the specialists performing ex¬ 
tension work, employed through both State and Federal 
regular and emergency funds. This numbw will be further 
increased as soon as men and jromen with the requisite trdn- 
ing and experience can be secured. Nearly 750 additional 
counties are cooperating with the Department under the 
Food Production Act jn employing county agents. The 
total number of men in the service now acting as county 
agents is about 2,000, and many district agents have been 
designated to supervise their activities. About 1,800 State, 
district, county, and urban women home-demonstration 
agents are now at work. Of the 600 women now employed 
as emergency agents under the Food Production Act, 500 are 
working in counties, principally among farm women, and 
100 have been assigned exclusively to urban communities. 
Over 100 additional assistants in boys’ and girls’ club work 
have been placed in the field. 

When the plans are fully developed there will be at least 
one demonstration agent—possibly two, a man and a wo¬ 
man—^in nearly every agricultural county in the Nation, and 
a womap in each of the large cities of ihe country to give 
advice regarding the production, conservation, and utiliza¬ 
tion of fpod products. These agmits not only are perform¬ 
ing the normal and emergency demonstration and educa¬ 
tional work, but they are also assisting other branches of the 
Qov^^mment in special directions, such as the^Tceasury De- 
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partment iix its Liberty loan campaigns and the Food 44* 
mimstrati(m in its food-consertation activities. 

LOCAL ORGANIZATIONS DEVELOPED. 

Conditions growing out of the war gave added impetus 
to the already well-established poli <7 of extending and pro¬ 
moting local organizations to support, idd, and extend the 
influence of the county-agent work. The number of such 
organizations was rapidly increased throughout the coun¬ 
try. In the 15 Southern States the number of community 
organizations of farmers formed to tdd the county agents 
increased from 1,654, with a membership of 44,548, to 
2,508, with a membership of 78,660. As in the South, so 
in the North and West, impetus was given to the organiza¬ 
tion movement already undm* way, and there has been An 
emphatic demonstration of the increased usefulness of the 
county agent when backed by a supporting local organiza¬ 
tion. In the 88 Northern and Western States the number of 
farm bureaus and similar local organizatitms was increased 
to 874, with a membership of 98,654. 

Many thousands of fanners throughout the country werij* 
shown how to increase their producing power and place 
their farms on a business basis, with the result that their 
farm practice has been better balanced, soil fertility has been 
maintained, and production has been increased. 

There was a notable development of the work among 
women along the line of productive activities, such as poul¬ 
try raising, home buttw making, gardening, and canning, 
and of household convenience, comfort, economy, and effi¬ 
ciency. The number of community dubs organized among 
rural women in the South increased frmn 250 to 1,042, and 
1,685,000 women and girls actually participated in some 
form of emergency work. 

The enrdlmmt in the regular boys* dubs in the Sooth was 
largely increased, and the total membrndtip is now approx- 
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imately 100,000. In addition, 20,000 boys 'Were enrolled to 
assist in war ranergency activities. These clubs have bem 
a very important factor in the campaigns for improved 
farming and increased food production. The boys’ and 
girls’ clubs in the Northern and Western States, through 
their regular monbership of 406,000 and an additional emer* 
gency enrollment of 400,000, drawn largely from cities and 
towns, have been an active and efficient ^agency in the cam¬ 
paigns for promoting food production and conservati(m,not 
only through such regular work as canning, drying, pickling, 
preserving, and the like, but also through various emergency 
projects, such as gardening, poultry raising, bread making, 
and other activities. » 

HOME GABDENING STIMULATED. 

Special attention was directed to the importance of home 
gardens in all parts of the Nation. A series of 27 brief 
popular articles containing instructions for the preparation 
of soil, for garden planting, and for the care of vegetables 
was prepared and distributed. A special Farmers’ Bulletin, 
The Small Vegetable darden, was quickly printed and more 
than a million copies were promptly distributed. Through¬ 
out the growing season the Department contmued to supply 
the press regularly with practical timely information de¬ 
signed to encourage a second and even a third crop o£»vege¬ 
tables. This campaign, supported by the efforts of county 
agents, other held workers of the Department, the staffs of 
the agricultural colleges, and private workers, stimulated, 
it is estimated, the planting of from two hundred to three 
hundred pmr cent more gardens than had ever before pro¬ 
duced food in the United States in (me season. This was 
particularly true in the Soutii, where the work was a logical 
development of the "Safe Farming” program which has 
been advocated for several years. 
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SAVING FARM PRODUCTS AND FOOD& 

The home-demonstration activities were immediatdy in¬ 
tensified. Early in the summer all home-eccmomlcs exten¬ 
sion workers turned aside from their regular activities and 
aided in special campaigns £(»: food conservation. Canning, 
drying, salting, and storing were emphasized in ev^ State, 
and special stress was laid upon the importance of using 
perishable products in such a way that the hmne ndf^t sup¬ 
port itself and make as little d^and as possible on the transk 
portation facilities for supplies from'other sectioos of the 
country. Many demonstrati<ms were given on m^ods of 
conserving wheat, sugar, fats, and the like. Exoesmve use 
of butter, meats, and sugars was discouraged and the use of 
substitutes was taught. Definite cdnservation campaigns 
were undertaken through the daily and weekly papers; many 
women’s clubs were organized for the sole purpose of pro¬ 
moting home-econ(Mnics extension work; community kitchoos 
and community drying plants were increased in number and 
efficiency; many educational exhibits were made; and short 
and intensive training courses were hdd in 10 agricultural 
colleges for the preparation of emergency food agents and 
local volunteer workers. 

The Department gave particular attei^on to problems of 
selecting and combining foods in sudi manner that the diet 
wouldjw satisfactory and adequate and at the same time the 
consumption of commodities in which there was a shortage 
would be reduced. Data derived from experimental work 
on the rational and ecmunnical use of foods were promptly 
made available. A simple method applying the result 
of the food investigations in a practical way was worked 
out and puUished. 

To enlist the women of the Nation In a food-saving cam¬ 
paign, attenU<m was called on March 8 to'the fact that at 
least $700,000,000 worth of food was being wasted annually 
in the United States. Subsequently, six separate ^>peals to 
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the people th^selves, to watch kitchen waste, to pre- 

Vjent spoilt^, and to c<«iserve meat, milk, butter, and bread 
were issued through the press. These were followed by more 
than 66 simple circulars dealing with the effective use of 
foods and with economical and nourishing diets. Special 
efforts were made through press items to familiarize the 
Nation with the use of sudi foods as com, rice, soy beans, 
rye, various legumes, cottage cheese, and skimmed milk. 
Many of the articles thus prepared were published as Food 
Thrift Series Nos. 1 to 6 and reached a direct circulation of 
more than a million and a quarter. 

The services of an expert in home economics were placed 
at the disposal of the Woman’s Committee of the Council of 
National Defense, and the Department has cooperated with 
the committee in many directions. Jointly with the Food 
Administration, a series of leaflets on foods, designed espe¬ 
cially for extension workers in home economics, was pre¬ 
pared. As a part of the general survey of the food resources 
of the country a dietary survey of selected families in differ¬ 
ent parts of (he United States was undertaken. Dietary 
studies also were made in selected families of the District of 
Columbia as a part of the study of living conditions carried 
on by the Department of Labor. 

CONSERVATION OF PERISHABLES. 

* 

When it became apparent that the truck farms, home gar- 
dens, and orchards of the Nation would produce a large sur¬ 
plus, the Department, supplementing the activities of the ex- 
tensi<m forces and aided by a large number of emergency 
agents, conducted an. intensive publicity campaign, under the 
immediate direction of a special assistant, to promote the 
canning, preserving, pickling, and drying of surplus jwrish- 
ables and to stimulate the consumption of freidi fruits and 
tregetables. Mr. A. D; Lasker, of Chicago, and Mr. Johh 
Oallan O’Laughfi^) of Wadiington, D. C., volunteeAd to or- 
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ganize and supervise the work for tiie Department. Practi-' 
cally every newspaper in the 28 States which reported a 
heavy surplus agreed to devote s{tace to the campaign. 
Within two weeks 110* articles teaching in a 'brief, simple 
way the household methods of conserving fruits and vege¬ 
tables were supplied to the newspapers and promptly pub¬ 
lished by them. Special Parmers’ Bulletins dealing with 
these subjects were quickly prepared and circulated to the 
number of 8,400,000 copies. The response to this campaign 
was immediate. Not only were perishables put up for winter 
use in greatly enlarged quantities, but the increased con¬ 
sumption, stimulated by the campaign, steadied the truck 
markets and undoubtedly prevented a considerable waste of 
valuable foodstuffs. In this way also the drain <m the staple 
products was lessened. While there is no way of determin¬ 
ing accurately how much food was put up in individual 
homes for later use, there is every reason to believe that thou¬ 
sands of families canned and preserved perishable products 
this year for the first time. 

Steps had been taken early in the year to ihake sure that 
there would be a sufficient supply of containers. The price 
of tin cans had increased to such an extent as practically to 
prohibit their use by the individual canner. At the sugges¬ 
tion of the Departments of Commerce and Agriculture man¬ 
ufacturers agreed to restrict the canning of nonperidiable 
foods for several months in order to conserve the supply for 
perishable products. The States Belations Service also, in 
cooperation with the Bureau of Chemistry, the Council of 
National Defense, railroads, and manufacturars of tin cans, 
perfB(^ed an arrangement by which more &an 10,000,000 
were shipped in carload lots from certain factories 
direct to counties in the Southland sold at oost^ plus freiglrt 
and handling charges. The net saving through this activity 
al(me is estimated at more than a qmurter of a mi]li<m dd- 
lara 
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MARKETING ACTIYITIES. 

Tlie work of the Bureau of Markets was greatly ex¬ 
panded. The market news service for fruits and vegetables, 
inaugurated during the fiscal year 1915, as well as that for 
live Stock and meats, which was begun in the fiscal year 1917, 
was developed as rapidly as possible with available funds. 
Many of the projects of the Bureau were redirected in order 
to deal more effectively with emergency problems. The re¬ 
ports were particularly valuable in connection with the ship¬ 
ment of perishable products, and large numbers took ad¬ 
vantage of the timely information furnished by them. Dur¬ 
ing the fiscal year 1917 approximately 3,000,000 bulletins re¬ 
garding car-lot shipments and jobbing prices of fruits and 
vegetables were distributed to over 62,000 individuals, in¬ 
cluding shippers, jobbers, distributors, and receivers. Mar¬ 
ket reporting stations were opened during the year at several 
important points, and the number of commodities covered 
was greatly increased. The first quarterly report of the sup¬ 
ply of wool was issued on July 80 and represents the most 
complete inventory ever compiled of the wool supply in the 
United States. The reporting service for cold-storage hold¬ 
ings was rapidly enlarged and now includes 43 commodi¬ 
ties. 

From representatives stationed at important traxisfer 
points during harvest periods the Bureau of Markets secured 
telegraphic information on the car situation. These reports 
made it possible to place before the Commission on Car 
Service accurate information regarding the prospective 
movement of different crops and the need for cars. The 
Bureau also, through all available channels, has endeavored 
to secure close cooperation between carriera and producers, 
shippers and distributors in the more efficient utilization of 
railroad equipment used in transporting food products. 
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XASKSrr KEWS SERVICES BXVBNOEa 

The passage of the Food Production Act made possible a 
marked expansion of the machinery of the Bureau of MaiS 
kets. An appropriation* of $2,522,000 was provided for this 
purpose. The news s^vices for fruits and vegetables and 
for live stock and meats were still further dei^elope^ and 
were extended to include hay, grain, and seeds, and dairy 
and poultry products. Three general reporting services, 
one daily and two weekly, are conducted for perishables at 26 
stations, as well as a local service for truck crops in certain 
cities. 

Branch offices are now maintained at twelve important 
market centers for the purpose of collecting and distrib¬ 
uting current information relative to supplies of live stock 
and meats, d^nands, prices, and other market conditions. 
Two daily and one monthly report for live stock and meats 
are issued. Data on wholesale meat trade conditions are 
secured daily from several of the largest eastern meat c(m- 
suming and distributing centers, and a summary is imme¬ 
diately forwarded to the central live-stock markets in the 
West. Bulletins also are issued at the various branch offices 
before the day’s trading in live stock begins, and this in¬ 
formation is distributed throughout the United States. More 
than 80 stockyard companies report their current live-stock 
receipts and shipments, and a summary of the figures is 
issued after the first of each month. 

Biweekly reports are made on hay and grain for certain 
secti<nis. A semiweekly statement of bean prices, demand, 
and movement is made, and plans have been completed for 
issuing (me each month on farm and garden seeds, Bq>ort8 
of daily car-lot shipments and jobbing prices of fruits and 
vegetables, as well as weekly summaries of car-lot shipmei^ 
and a weekly market review, are made. Data <m the carioad 
movements of fruits and vegetables and of live stock, em- 
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liMoiiig returns from approximately 1,000 officials, are tele¬ 
graphed daily by more than 400 different railroads. 

A cooperative experimental reporting service was begun 
early in the year in the large wholesale farmers’ market at 
Providence, R. I., on fruits and vegetables grown in the 
neighborhood. This service is conducted in cooperation with 
local truck-gardeners’ associations and the city authorities. 
It has demonstrated its usefulness in stabilizing local prices, 
and has been extended, under the Food Production Act, to 
the markets at Boston and Springfield, Mass.; Albany, 
N, Y.; Cleveland, Ohio; Grand Rapids, Mich.; St. Paul, 

Minn., and Denver, Colorado. 

# 

INSPECTION OF FBI7ITS AND VEGETABLES. 

« 

The Food Production Act authorizes the Secretary of 
Agriculture to investigate and certify to shippers the con¬ 
dition as to soundness of fruits and vegetables and other 
food products when received at important central markets. 
Buies and regulations for cariTing out this provision of the 
act were published on October 81, and the inspection service 
was inaugurated {oomptly in 24 of the large markets. This 
impartial and disinterested inspection service should lessen 
the uncertainty surrounding the marketing of perishables 
and stimulate economical production. 

EMERGENCY FOOD AND FERTIUZER SURVEYS. . 

The most difficult undertakings of the Bureau of Markets 
imder the Food Production Act are the war emergency 
food surveys. A preliminary survey, as of August 81,1917, 
was planned and set in operation. This will be followed by 
one in more detail after the crops are gathered. The infor¬ 
mation sought covers 18 of the more important farm prod¬ 
ucts and foods, in some instances groups of products, and 
^Us into four heads, based on location and ownership, as 
fc^ows: (1) Quantities of raw food products,on the farms; 
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(2) stodos of food products nearer the ccaisnmption stage iii- 
manufacturing, storing, joblnhg, wholesale, large retail, and 
other commercial establishments; (8) stocks in retail houses, 
particularly in the small establishments; and (4) supplies of 
food in the household and currmt family consumption. The 
latter surrey will embrace many more it«ns. 

A determination of the quantity of food products on 
farms, particularly of cereals, lire stock, and poultry, has 
been made by the Bureau of Crop Estimates. The holdings 
of manufacturing, 8t<»ing, jobbing, wholesale, and other 
commercial establishments, including large retail houses, 
have been ascertained by the Bureau of Markets directly 
from each concern. Owing to the impossibility of covering 
all the smaller retail concerns, the survey, so far as these 
were concerned, was limited to the establishments in a num¬ 
ber of representative cities and rural districts and was con¬ 
ducted by personal canvass instead of by mail. From the 
data secured the aggregate for the entire country will be 
estimated. Similarly, the supplies of food actually in the 
households will be determined by ascertaining the stocks in 
a large number of homes, and the returns will be checked 
by a careful record of the quantities of food purchased and 
consumed in them during the period of one week. 

The Food Production Act provides also for the investiga¬ 
tion of basic facts relating to fertilizers. An effort is bmng 
made to secure accurate information regarding the supply 
of fertilizer materials on hand, the probable production and 
consumption, and other pertinent facts. A qwcial inquiry 
has been made through the Eztensi<m Service to ascertain 
the immediate requirements of farmers int nitrate of soda. 

CONTROL OF PLANT DISEASRS AND INSECTS. 

Immediately after the outbreak of the war, the Bureau| 
of PUuat Indust^ and Entomology directed thmr attention 
to plant diseases and insect pests and rendered very effective 
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iBBurtoiKSd with the resources et their command. With the 
additional funds made available by the Food Production 
Aot, specialists of the Bureau of Plant Industry, familiar 
with tile possibilities of seed treatment for the prevention of 
anuts of wheat, barley, oats, and rye, which alone cause 
losses of fifty to sixty million dollars a year, were placed in 
Oregon, Ohio, New York, Tennessee, Indiana, Illinois, Okla¬ 
homa, Texas, Washington, and California. These special¬ 
ists conducted an active campaig:i to reduce these losses. 
Through cooperation with the county agents, farmers, 
farmers’ organizations, and county and township schools, 
detailed suggestions for the protection of the wheat crop 
were given and were put into effect by many farmers. Simi¬ 
lar work also has been undertaken in the Gulf and South 
Atlantic Statea 

Early in the spring the Bureau of Entomology made ar¬ 
rangements to secure ^tematic reports from various sec¬ 
tions of the country regarding the prevalence of insects at¬ 
tacking food crops. It was essential to have readily avail¬ 
able full and accurate knowledge of the exact conditions 
with reference to injurious insects, especially those threaten¬ 
ing the staple crops. The reports received were promptly 
digested and transmitted to all State and station entomolo¬ 
gists and others who were in a position to assist in reducing 
losses from insect attacks. In this way the field workers of 
the Bureau, in cooperation with the State authorities, were 
able to deal more effectively with insect problems in many 
sections of the country. Under the provisions of the Food 
Production Act the bureau has instituted an extensive cam¬ 
paign to disseminate information concerning means of pre¬ 
venting insect ravages and to demonstrate proper methods 
of controL It is planned to place 40 additional expert en¬ 
tomologists in the field to cooperate with the extension 
forces. Nineteen already have been appointed. They are. 
deajUng with tiie Hessian fly in the wheat areas, insects affect- 
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in^ truck crops—especially sweet potatoes—in the Qnlf 
States, and those damaging deciduous fruits in the Ap¬ 
palachian region and citrus fruits in the South and in Cali¬ 
fornia. In the Northwest they/ propose to inaugurate an 
educational campaign directed against insects affecting 
cereal and forage crops. Six specialists in addition to the 
regular force have been assigned to the task of stimulating 
the production of honey. 

CONSERVING POTATOES. 

Sweet and Irish potatoes were planted more extensively 
than ever before. To reduce the losses resulting from im¬ 
proper handling and storage of the former, specialists were 
placed in the regions of large production, and their work, it 
is estimated, already has resulted in a saving of $8,000,000. 
The methods of storing and handling Irish potatoes are well 
understood and the commercial practice in this field is fairly 
satisfactory. There is room, however, for great improve¬ 
ment both in quality and yield. A special survey, therefore, 
was undertaken to locate desirable fields of .potatoes, free 
from disease and of good quality, which could be utilized 
for seed stock. Experts are now working on the problem in 
Maine, Vermont, Massachusetts, New Hampshire. Minne¬ 
sota, Wisconsin, and Colorado. 

PURCHASE OF SEED CORN. 

To relieve the mtuation caused by severe drought in cer¬ 
tain sections of Texas, and especially to insure a sufficient 
supply of good seed for the next planting season, steps were 
promptly taken to purchase a stock of approximately 87,500 
bushels of seed com for sale to farmers for cash at cost, as 
provided in the Food Production Act. The Depaitmmit also, 
with tihe cooperation of the Food Administiition Grain Cor¬ 
poration, undertook to insure an adequate supply of seed 
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wheat for planting this fall and next spring. The Grain 
Corporation permitted elevators to set aside special storage 
space and authorized them to charge a slight advance over 
the established price to cover extra charges. The Depart¬ 
ment located available stocks of seed, inspected them, certi¬ 
fied to their soundness, and notified farmers where and on 
what terms they could secure such seed. 

THE MEAT SUPPLY. 

The task of increasing the meat supply, necessarily a slow 
one in its production phase, is particularly difficult. Hogs 
and poultry yield the quickest returns, and therefore urgent 
efforts were made to increase their production. Special cam¬ 
paigns were conducted by the specialists in animal hus¬ 
bandry, and the membership in the boys’ and girls’ pig and 
poultry clubs was greatly increased. Press notices designed 
to promote the raising of poultry were issued and later were 
incorporated in a special back-yard poultry leaflet, which 
was widely circulated. At the same time active steps were 
taken to stimulate the production of beef and dairy cattle, 
and several specialists in sheep husbandry were assigned to 
duty in the Eastern States to encourage the production of 
sheep on farms. Funds have been set aside from the appro¬ 
priation made by the Food Production Act to employ a force 
of 32 additional men to give their entire time to the task 
of increasing the number of hogs, 39 to encourage poultry 
raising, and 6 to assist producers of beef cattle. 

The transfer of cattle from regions where there was a 
shortage of feed to areas where feedstuffs were relatively 
plentiful has received special consideration. This work was 
begun late in June and is still under way. Field agents were 
assigned to Texas and Montana to locate cattle likely to be 
unwisely disposed of, and at the same time men were sta¬ 
tioned in regions where there was an abundance of feedstuffs 
to locate prospective buyers. It is estimated that by the end 
29190^—TBK1917-8 
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of October this work had resulted in the transfer and savi^ 
to the Nati<m of more than 100,000 cattle. 

On account of tiie severe winter and late spring in the 
West, the live-stock losses were very severe in every range 
State. It was urgent that the National Forest ranges be 
opened at the earliest possible date in order to prevent 
further losses, especially of lambs and calves. To meet this 
situation animals were admitted to the ranges earlier than 
usual and the number grazed was increased by approxi¬ 
mately 860,000 over any previous year. Notwithstanding 
this action, the demand for grazing privileges could not fully 
be met. Obviously, the next important thing to be done 
was to provide for further utilization of the range in 1918. 
To study the effects of the increased use of the ranges this 
year, to discover in what particulars the present method of 
handling the stock and allotting the range might advan¬ 
tageously be modified as an emergency measure, and to se¬ 
cure the best available knowledge regarding the munber of 
stock which the ranges can be made to carry with safety 
next year, a special inspection force has been organized. As 
a result of this study of the problem it will be possible to 
bring about a still further emergency use of the National 
Forest ranges for live-stock production in 1918. 

CONTROL OF ANIMAL DISKASES. 

' The work connected with the suppression of animal dis¬ 
eases has been vigorously pressed. Special attention has 
been directed to the control of hog cholera and cattle ticks. 
Estimates show that the losses frian hog cholera during the 
past fiscal year decreased by approximately 80 per cent and 
reached the lowest average per thousand head since 1894. More 
than 40,000 square miles were released freon quarantine on 
account of the cattle tick during the past fiscal year and 
1,788 on September 1, 1917. Sixty-five thousand five hun¬ 
dred ahd twenty square miles will be placed in the ti(&-fiee 
area on December 1. More tiian 61 per cent of the original 
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infested territory has now been cleared of the tick. The 
work was greatly enlarged during the past summer, and 
many additional employees were assigned to it. The sup¬ 
pression of the tick makes possible the introduction of more 
and better beef and dairy cattle, and already thousands of 
fine breeding cattle have been procured by Southern farm¬ 
ers. Satisfactory progress has been made in the prevention 
or control of other destructive animal diseases. 

Under the Food Production Act the facilities of the Bu¬ 
reau of Animal Industry for dealing with live-stock diseases 
have been further extended. Forty-six employees have been 
added to the tick-eradication forces in order that the work 
may be prosecuted more vigorously and additional areas be 
prepared for systematic effort next year. They have been 
assigned to duty in seven States. This force will be in¬ 
creased by 10 in the near future. In 12 States an inspector 
has been detailed to assist in combating tuberculosis of cattle 
and swine and abortion of cattle, and it is proposed to in¬ 
crease the number to 19. In the control of blackleg of cattle 
and anthrax of domestic animals, five men are regularly em¬ 
ployed. From time to time, however, as occasion arises, em¬ 
ployees regularly assigned to other duties are detailed to the 
work of fighting these diseases. These activities of the De¬ 
partment now cover 15 States and will be extended to 10 
more as promptly as possible. Sixty-five additional veter¬ 
inarians have been assigned to the hog-cholera work. Fif¬ 
teen more will be appointed as soon as competent men can 
be obtained. The fight against the disease has been under 
way for some time in 28 States, and as soon as the necessary 
arrangements can be made with the State authorities it will 
be carried into the remaining 20 Commonwealths. 

THB mVE-STOCK CONFERENCE. 

In the effort to increase the meat supply, it seemed of the 
highest importance that the cooperation of the live-stock 
men of the Nation should be secured. Having this in view^ 



36 


Teaa^ook of the Department of AgrumUwre. 

in August I decided to ask representatives of the various 
live-stock interests to attend a conference in Washington mi 
September 5 and 6,1917. Shortly after the call for the cmi- 
ference was issued, in view of the interest of the Food Ad¬ 
ministration in many phases of the dame matter, it was de¬ 
termined to have a joint conference and to create a National 
live-stock industry committee. People representing not only 
the producers of the various kinds of live stock but also the 
farm journals were invited to become members of the com¬ 
mittee and to attend the conference. It was pointed out 
that there had been a tremendous slaughter of animals 
abroad, and that the destruction would continue at an ac¬ 
celerated rate. The duty of this Nation to supply food for 
its own citizens and soldiers and also to help feed the civilian 
population and soldiers of the Allies was emphasized. It 
was especially suggested that attention should be given to 
the problem of redistributing cattle, sheep, and hogs from 
areas where feed supplies were short to those where they 
existed in greater abundance. One hundred and eighty-five 
men, including representatives of the Department of Agri¬ 
culture and the Food Administration, attended the confer¬ 
ence, which lasted for two days. Certain recommendations, 
with many of which the Department is in thorough accord, 
were made by the conference. Some of them had reference 
to undertakings which the Department and other agencies 
have had under way for some time and which have been 
enlarged in recent months. Among these are the following: 

The extension of the live-stock reporting service of the 
Bureau of Markets; the vigorous prosecution of the work of 
eradicating the cattle tick; the encouragement of the boys’ 
baby-beef clubs and pig clubs and the cow-testing associa¬ 
tions; protective action against the stray dog, the enemy of 
the sheep; the extension of the work of education with ref¬ 
erence to sheep raising and wool growing; and the redis¬ 
tribution of animals, to be promoted mainly through the 
county agwts. Certain legislation was suggested, including, 
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particularly, regulated grazing on the public domain, which 
this Department has earnestly favored for a number of years. 
It was urged also that steps be taken to control uneconomic 
speculation. It was understood that the United States Live 
Stock Industry Committee should continue in existence and 
cooperate with the Department and the Food Administra¬ 
tion in bringing about the increased production^ conservation, 
and orderly marketing of live stock. 

PRODUCTION AND CONSERVATION OP DAIRY PRODUCTS. 

Because of the large place that dairy products hold in food 
economics, efforts were made to conserve the supply by the 
elimination of waste and the more complete utilization of by¬ 
products. In many sections in the Southern and Western 
States the number of creameries and cheese factories was in¬ 
creased, resulting in large additions to the food supply and 
contributing to the welfare of the farming communities. In 
the settled sections of the Eastern and Middle Western States 
efforts were made to increase the efficiency of the operations 
on the farm and in the factory. The milk supply of many 
cities was improved and increased through the application of 
a few simple and efficient methods. In the South an active 
campaign for the greater production of feedstuffs, a neces¬ 
sary feature of dairy development, was conducted in co¬ 
operation with the extension authorities. 

Every effort has been made to encourage the use of cottage 
cheese as a substitute for meat. A number of circulars and 
press notices explaining its food value and the ways in which 
it can be made in the home and in the factory were issued. 
Pers<Hial instruction also was given to creamery operators, 
home-economics workers, and farm women. Six experts 
have devoted their mitire time to encouraging the production 
of cottage cheese on the farm and this number will be in¬ 
creased. In the mountainous sections of the South special 
efforts have been made to increase cheese production. The 
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establishment of cheese factories was encouraged in localities 
where climatic and other conditions render their operati(m 
feamble. Work was begun in these regions in Septranber, 
1914, when the first cheese factory was establi^ed in North 
Carolina. Since that time the number of factories has in¬ 
creased rapidly until at present there are 84, of which 26 
were established during the last fiscal year. All have been 
successful. They furnish outlets for milk in localities far 
distant from railroads and centers of population, and in this 
way are of great benefit to isolated regions. While the work 
in this field is relatively new in the West, the results have 
been no less striking. Nine men were employed during the 
summer to promote the utilization of by-products of cream¬ 
eries and milk plants. The work was conducted in eight' 
States and plans are under way for its further development. 

WHEAT AND OTHER CEREALS. 

When a state of war was declared it was clear that spring 
wheat offered the only opportunity, in part at least, to make 
good the prospective shortage of winter wheat indicated by 
heavy winterkilling. County-agent leaders, therefore, in co¬ 
operation with the Department, immediately put into effect 
plans for increasing the production of spring wheat, as well 
as of oats, barley, com, potatoes, buckwheat, soy beans, grain 
sorghums, and other food crops, with the result that the total 
acreages planted were much larger than they would other¬ 
wise have been. For example, the seeding of spring wheat, 
which promised to be only one-half to two-thirds the normal, 
was increased to normal; seed corn was more carefully se¬ 
lected and tested; and oats were more extensively treated for 
«nut with a consequent increase in yields. Many farmers 
who previously had not grown potatoes at all planted suf¬ 
ficient for their own use, and many who had never grown 
potatoes as a market crop planted a large acreage. 

The special campaigns in the Sou|b for the increased pro¬ 
duction of foodstuffs throu|^ the extmsion forces were very 
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sncoeasful and gave a remarkable demonstration of the value 
of such educational work, espemally in an emergency like 
this. The net result was a marked increase in the planting 
of com, soy beans, velvet beans, cowpeas, peanuts, sweet po¬ 
tatoes, Irish potatoes, and other food crops. The corn crop 
in the 15 Southern States was 964,504,000 bushels, or more 
than a fourth of the whole crop of the United States. 

FAU. FI^INTING. 

Bealizing the importance of continued efforts to promote 
the production of staple commodities and of making plans 
promptly for the immediate future, in June 1 appointed a 
committee of experts of the pepartment to make suggestions 
for future action, especially with reference to winter-wheat 
planting. The committee considered the problem from every 
angle and reached the conclusion that a strenuous effort 
should be made to secure the planting of an area that would, 
imder favorable conditions, produce a billion bushels of 
wheat in 1918—880,000,000 bushels through tlie winter crop 
and the remainder through increased spring planting. The 
committee also recommended that steps be taken to encour¬ 
age the production of over 83,000,000 bushels of rye and that 
the production of winter oats in the South should be in¬ 
creased to the extent that seed was available. This program 
called for the planting of 44,634,000 acres of winter wheat 
and 5,522,000 acres of rye, and was submitted by telegraph to 
the leading agricultural authorities of various States con¬ 
cerned. As a result of their suggestions it was finally de¬ 
termined to propose the planting of 47,837,000 acres of win¬ 
ter wheat and 5,131,000 acres of rye. 

In announcing the program it seemed desirable to place 
particular emphasis on the crops seeded in the fall and to 
make no specific suggestion as to the spring crops, such as 
com, spring oats, rice, the grain sorghums, and buckwheat, 
until the acreages successfully sown to winter cereals could 
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be detemoined. Similarly, action with regard to beaim, soy 
beans, cowpeas, peanuts, and various other legumes, and the 
spring-planted forage crops, was left for final consideration 
until more complete data as to the 1917 harvest are avail¬ 
able. It was suggested, however, that the acreages of fall- 
seeded hay crops should at least equal those of the present 
season. The need of husbanding seed supplies was pointed 
out, and the machinery of the Department’s committee on 
seed stocks was set in motion to bring about an effective 
interchange of seeds from well-supplied regions to those re¬ 
porting shortages. 

Through a number of channels the Department proceeded 
to bring the program to the attention of the grain farmers 
of the country and to seek their cooperation in making the 
recommendations effective. It was published as a circular 
and also was given wide distribution through the press and 
the Weekly News Letter. A series of conferences immedi¬ 
ately was held by representatives of the Department in sev¬ 
eral of the grain-growing sections of the country. They 
were held in Washington for the Eastern and Northeastern 
States; in Atlanta for the Southeastern States; in Indian¬ 
apolis for Indiana, Ohio, Michigan, Wisconsin, Illinois, and 
Kentucky; in Kansas City for Missouri, Iowa, Minnesota, 
South Dakota, Wyoming, Colorado, Nebraska, Kansas, Okla¬ 
homa, New Mexico, Arizona, Texas, and Arkansas; and in 
Spokane, Wash., for the remaining States. The local prob¬ 
lems likely to be encountered in increasing the grain acreage 
were discussed with farmers, agricultural leaders, bankers 
financing agricultural enterprises, and editors of agricultural 
journals. 

Following the publication of the program and the hold¬ 
ing of the conferences, the Department carried on an inten¬ 
sive campaign to emphasize the need fur an increased pro¬ 
duction of grain and the best methods to be employed in ob¬ 
taining the increases suggested. Several special bulletins 
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and postei^ were prepared and distributed, and articles dis¬ 
cussing various phases of grain production and handling 
were issued through the general press, agricultural press, 
and the publications of the Department. The extension 
workers throughout the grain-growing regions concentrated 
their attention upon the problem and urged farmers to co¬ 
operate with the Department. 

THE FARM-LABOR SUPPLY. 

It was early apparent that in certain sections of the coun¬ 
try, particularly near the great industrial centers in the 
North and Northeast and especially in the vicinity of plants 
undertaking large war contracts for the Government, there 
would be a marked shortage of farm labor. It was obvious, 
too, that, on account of the abstraction of labor through en¬ 
listments in the Regular Army and through the operation 
of the draft law, difficulties would be experienced in many 
sections of the Union. The situation called for constructive 
action. A large army can not be constituted without causing 
inconvenience in many directions. It was clearly impossible 
to make exemptions by classes and to admit no farmers to 
the Army. StiU, it was highly important that agricultural 
production be increased. Military failure could arise no less 
from shortage of foodstuffs than from shortage of ammuni¬ 
tion or man power. - The task was presented of making the 
labor remaini n g on farms more effective, of securing fuller 
cooperation among farmers, and of utilizing on the farms 
urban and rural labor not heretofore fully or regularly em¬ 
ployed, Past experience made it clear that labor might be 
transferred from certain communities where the seasonal 
pressure had passed to others and where the need was imme¬ 
diate. It was known, too, that there were hundreds of thou¬ 
sands of boys in rural districts and villages who might 
render useful service, and that the army of boys and g^rls 
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organized in agricultural clubs might be fflilarged and ite 
members employed in additional directions. It was assumed 
that there were more than 2,000,000 boys between the ages 
of 16 and 19 years in the cities and towns who were not en¬ 
gaged in productive work vital to the Nation, that many of 
these had had contact with rural life, and that their services 
might be utilized on the farms, especially in the harvest 
season. 

The Departments of Agriculture and Labor and other 
agencies immediately after the outbreak of the war under¬ 
took to furnish assistance. The War Department itself held 
definitely in mind the thought of lightening the burden as 
far as possible by not calling to the colors those essential for 
leadership and direction. Under the pressure of the first 
draft it was difficult to work out satisfactorily the nnder- 
lying principle of selection. For the future a system of 
classification was adopted which embodies the following fea¬ 
tures of special interest to farmers and agencies dealing with 
agriculture: The selectives are classified into five groups, 
indicating the order in which they will be called to service. 
Skilled farm labor is in class 2, highly specialized agricul¬ 
tural experts in agencies of the State or Nation in class 8, and 
heads of necessary agricultural enterprises in class 4. The 
operation of this new arrangement should remove many of 
the difficulties previously encountered and, in reasonable 
measure, meet the demands of the situation. 

It was realized that after all was done there would be need 
of additional labor in many sections. The Department of 
Labor therefore undertook to study the available supplies 
in towns and cities and developed its system of employment 
agencies for this purpose. One object was to secure informa¬ 
tion, which could be conveyed to the Departmmit of Agri¬ 
culture and to State agencies, as to available la^r in urban 
centers and to have it drawn upon for aid in forming opera¬ 
tions in near-by ocmunimtiee. The Department of Agri- 
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culture assumed the task of studymg the supplies and needs 
in rural districts. It arranged to place a man in each State 
in touch with the State council of safety with the special 
duty of assisting in the mobilization and organization of 
rural labor. Under the provisions of the Food Production 
Act, 88 farm-labor agents have been appointed and are devot¬ 
ing their entire energies to the problem. 

fhe problem of the organization of labor remaining in 
agriculture is of the highest importance, and it is essential 
that, if possible, it be so perfected that there may be pro¬ 
duced in this emergency as much as was formerly produced 
by the whole number of laborers, and, if possible, a greater 
quantity. The experience/)f the present year has been valu¬ 
able. Constant attention is being given to the problem, and 
it is hoped that during the ensuing months even more useful 
wouk may be done. A conference of all the labor repre¬ 
sentatives of the Department and of agencies with which they 
have been cooperating in the various States was hold in St. 
Louis on November 9 and 10,1917, to discuss the whole prob¬ 
lem, to canvass the activities and results up to that time, and 
to make more efficient plans for next season. Whether resort 
in the future must be had to more drastic action on the part 
of the State and Federal authorities will depend upon the 
necessities of the case. Conscription of labor for industrial 
purposes would necessarily present many difficulties. Pow¬ 
erful influences are operating to bring about the release of 
labor and capital from less essential enterprises and their 
diversion into more urgent Undertakings. These will become 
increasingly compelling as the situation develops. They will 
be a^ded by the growing realization on the part of the people 
generally of the necessity of curtailing expenditures on non- 
essentials and of redirecting labor and capital into vital 
industries. 
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CHEMICAL INVESTIGATIONS EXTENDED. 

The Bureau of Chemistry has made considerable progresB 
in demonstrating the processes devised by it for preparing 
sugar-cane and sorghum sirup that will not crystallize or 
ferment and for utilizing the by-products. The work al¬ 
ready under way on methods of handling, packing, storing, 
shipping, and utilizing fish in order to make the supply more 
immediately available for food has been extended and de¬ 
veloped. In connection with the efforts to increase the sup¬ 
ply of poultry and eggs, plans have been made to stimulate 
the establishment of poultry and egg packing plants in ac¬ 
cordance with the principles worked out by the Food Be- 
search Laboratory. Ten additional men are being assigned 
to this work. Arrangements have been completed with three 
small packing houses to serve as demonstrations for their 
communities and bec(Hne centers for the distribution of in¬ 
formation regarding better methods of handling, packing, 
and shipping. The work of determining the proper methods 
of drying fruits and vegetables on a commercial scale has 
been continued and extended. The Bureau of Plant Industry 
is also giving special attention to the drying of agricultural 
products under farm conditions. 

PUBLICATION ACTIVITIES. 

The information service, which furnishes timely articles 
to the press regarding the activities of the Department and 
the results of its investigations and experiments, has been 
enlarged in several directions. Plans have been perfected 
for supplying information to the weekly newspapers, 
women’s magazines, agricultural press, and others in more 
available form. On October 15, 1917, a number of agri¬ 
cultural editors were asked to come to Washington to discuss 
the work of the Department in this field and to make sug¬ 
gestions for improvement. They promptly responded and 
made a number of recommendations of a helpful diaracter. 
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There has been an unusually large demand for the publi¬ 
cations of the Department. Over 22,000,000 emergency 
Farmers’ Bulletins, circulars, leaflets, posters, and the like 
were published from April 1 to November 1 in connection 
with the efforts to increase production, to eliminate waste, 
and to promote conservation, and an equal number of publi¬ 
cations dealing with the regular activities of the Depart¬ 
ment were issued in the same period, making a total since 
April 1 of approximately 44,000,000. The special circulars 
and posters were distributed largely through the county 
agents and other cooperating agencies. Copies also were 
supplied to ofiicial organizations, war committees, civic as¬ 
sociations, and patriotic clubs throughout the United States. 

The interest in the exhibit work of the Department has 
greatly increased. Additional equipment has been secured, 
and the Department has participated in a large number of 
educational fairs and expositions of regional or national im¬ 
portance. This work has been particularly useful in con¬ 
nection with the efforts to promote the better conservation 
and utilization of farm products. 

THE RESPONSE OF THE FARMERS. 

Imbued with patriotic motives, influenced by favorable 
market prices, and falling in with the suggestions of the 
Department of Agriculture and of State agricultural agen¬ 
cies, the farmers of the Nation manifested much interest in 
the campaign for increased production and displayed efficient 
activity in reference both to plant and animal foodstuffs and 
feedstuffs. The weather conditions during the spring were 
generally favorable and, according to the unrevised esti¬ 
mates, the Nation will have, as the result of the work of the 
farmers and of all the agricultural agencies, approximately 
8,191,000,000 bushels of com, 659,797,000 of wheat, 1,680,- 
000,000 of oats, 201,669,000 of barley, 66,000,000 of rye, 16,- 
818,000 of buckwheat, 38,266,000 of rice, 73,880,000 of kaflr, 
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439,686,000 of Irish potatoes, 84,727,000 of sweet potatoes, 
15,967,000 of commercial beans, 42,606,000 of peaches, 11,• 
419,000 of pears, 177,733,000 of apples and 7,621,000 tons 
of sugar beets. These figures represent increases of cereals 
in the aggregate over 1916 of 1,006,000,000 bushels, and over 
the average for 1910-1914 of approximately 1,000,000,000 
bushels, but a decrease of production in comparison with 1915 
of about 199,000,000 bushels. It should be borne in mind, 
however, that the carry-over of cereals from last year was 
much below the normal and that the percentage of soft com 
of the 1917 crop was unusually high. The figures also reveal 
the record crop of Irish potatoes of 439,000,000 bushels, 164,- 
000,000 more than in 1916, and 79,000,000 more than the av¬ 
erage for 1910-1914; an increased production of sweet po¬ 
tatoes over 1916 of 14,000,000, and’of 24,000,000 over the five- 
year average; and of sugar beets of 950,000 tons over 1916, 
and 2,230,000 over the five-year average. There was also the 
largest production of perishables on record. While authentic 
figures for meat, poultry, dairy products, and vegetable oils 
are not available for 1917, it appears, from rough estimates, 
that the quantity of these commodities for this year is 
slightly greater than for either 1916 or 1915, and exceeds the 
five-year average by two or three billion pounds. 

The number of milch cows and other cattle has shown an 
increase during tiie last four or five years, the estimate for 
the former for the present year being 23,906,000 as against 
22,768,000 a year ago and 20,497,000 in 1913, before the Euro¬ 
pean war began, while that for the cattle is 43,291,000 as 
against 40,849,000 a year ago and 36,030,000 in 1913. Un¬ 
fortunately, the number of sheep continues to decline; the 
estimate for 1917 is only 46,059,000 as against 48,483,000 a 
year ago and 51,482,000 in 1913. It is estimated that the 
number of hogs, which during recent years has shown an 
upward tendency, decreased over 4,000,000, or from 67,- 
548,000 to 62,747,000. However, it is greater than it was at 
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the beginning of the European war. The number of hogs 
varies from year to year more widely than that of the larger 
meat animala 

In considering the whole meat situation it should be kept 
in mind that there is a close relationship between the pro¬ 
duction of live stock and the supply of feedstuffs and that 
for more than a year past there has been a relative shortage 
of grains and of forage. The large production of these 
necessaries during the present crop season should conduce to 
more satisfactory conditions for the producers of live stock 
and should, other things being equal, tend to bring about an 
increase. But with the destruction of live stock in Europe 
and the great demands frc^ there for meat and fats, with 
consequent greatly increased exports from this country, it is 
clear that the supply will not be adequate for the domestic 
needs and for those of the nations with which we are asso¬ 
ciated in the war. The mere statement that the population 
has steadily increased in this country—the gain in the 10 
years from 1908 to 1917 being 13,000,000—with an absolute 
decrease in the live stock for the same period, would suffi¬ 
ciently emphasize the seriousness of the situation if conditions 
were normal and the demand for meats and fats were not 
so urgent. The great importance of doing everything pos¬ 
sible economically to increase the meat supply of the Nation 
I have strongly emphasized in each previous annual report 
and in many addresses. This is one of the great problems 
to which the department persistently has given earnest and 
vigorous attention. 

The actual increase in the acreage of fall-sown crops can 
not be‘ accurately determined at this time. There is every in¬ 
dication, however, that the farmers in the sections where 
fall grains can be profitably raised have patriotically re¬ 
sponded to the Ndition’s call for more breadstuffs. Reports 
made to the Bureau of Crop Estimates in August, before the 
campaign for increased acreages was well under way, indi- 
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cated an intention on the part of fanners to increase their 
sowing of winter wheat by about 10 per cent and of lye by 
about 8 per cent. If these intentions are realized, it will re> 
sult'in the planting of 44,100,000 acres of wheat and about 
4,840,000 acres of rye. Beports received since August are 
to the effect that, the fall-sown acreage of these two crops 
has been increased in nearly every State, although the 
drought in the Southwestern States and in portions of 
Washington has made it impracticable fully to carry out 
the planting program. The (^cial estimate of the acreage 
of winter wheat and rye will be issued on December 19 after 
the planting of winter grains is completed in the South. 
Similarly, it is too early to determine the percentage of 
germination of seed actually sown, and therefore any 
prophecy at this time as to the actual harvest of winter 
wheat to be expected in 1918 would be merely a guess. 

That the farmers of the Nation have generously responded 
to the appeals for increased production, and that much has 
already been done to insure a large supply of foods and feed- 
stuffs, justifies no let down in their activities or in those of 
all agricultural agencies. On the contrary, even greater 
efforts must be put forth in the coming months if we are to 
meet satisfactorily the domestic demands and the needs of 
the nations with which we are associated in this struggle. 
There must be no breakdown on the farms, no failure of 
foods, feedstuffs, or clothing. I can not ^phasize too 
strongly the urgent necessity of doing ever 3 rthing possible 
to bring about a still further increase in the production of 
all essential commodities, particularly of the staple props 
and live stock. 

GOOPERAIION WITH OTHER DEPARTMENTS. 

Many of the Bureaus of the Department have rendered and 
are rendering definite assistance tc the War and Navy De- 
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partments and other branches of the Goven^ent in connec¬ 
tion with war problema A few instances may be cited: 

The Bureau of Animal Industry is cooperating with the 
Navy Department in the reinspection of meats and meat 
food products at 27 naval stations, and 67 inspectors have 
been detailed for similar work at the various Army camps, 
cantonments, forts, and other places. Approximately, 60,- 
000,000 pounds of products have been reinspected in this 
way. Unusual precautions also have been taken to see that 
the meat and meat food products intended for the Army and 
Navy contain no harmful substancea 

To insure a safe and sanitary milk supply for the Army 
cantonments and naval stations, the dairy specialists of the 
Department have investigated the local situations and have 
made suggestions for improvements. The inspection of large 
quantities of butter for the Navy also has been supervised by 
the experts of the Dairy Division. 

All supplies of vegetables purchased and loaded on the 
naval supply ships have been and are being inspected by 
representatives of the Bureau of Markets. The importance 
of this work is indicated by the fact that it was necessary 
recently to reject 600,000 pounds of diseased potatoes. 

HISCEUiAKEOUS ACTIVITIES. 

The Office of Home Economics has studied emei^ency ra¬ 
tions for the Army and Navy, as well as general questions 
relating to rationing for the Coast Guard Service. The Bu¬ 
reau of Chemistry has done considerable work for the mili¬ 
tary and naval services in preparing specifications for foods 
and ih analyzing and investigating the products offered to 
than. It is also assisting these agencies in the standardi- 
zatiim of their food supplies. In addition, the Bureau is con¬ 
ducting research investigations on the antiseptic qualities of 
Mnoe important eompotinds, which may be v«ry useful to tim 
Atmy and Navy Medical Corps. 

29190*—tbk 1817-4 
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Th« Bureau of EiUtomology has placed its experts in ea^ 
tomology, as wdl as all information <m camp saniUtion in 
its possession, at the disposal of the Medical Corpa~ The 
Bureau of Soils has* cooperated effectivelj with the War De> 
partment in investigational work relating to fixed nitrogen 
and sulphuric acid. Experts of the Office of Public Beads 
and Bural Engineering have been detailed to assist the War 
Department in road building at the 16 cantonments, and 
valuable data have been placed by this Office at the diqtoeal 
of the military authorities. 

FOREST-PRODTTOTS INVHSHOATIONS. 

The ^ergency work in the field of forest products has 
assumed large proportions. The entrance of the United 
States into the war presented a host of new problems requir¬ 
ing solution. Standards and specifications had to be revised 
to meet the emergency conditions. In some cases it was 
necessary to locate new sources of supplies and, in many in¬ 
stances, to find satisfactory substitutes for the materials pre¬ 
viously used. A very important part of the work relates to 
methods of c<niditioning rapidly, through artificial seastm- 
ing, woods used in the manufacture of rifles, airplanes, and 
vehicles. Assistance in these directiims has been rendered by 
the Forest Service to the War and Navy Departments and 
also to the Shipping Board and the Emergency Fleet Cor¬ 
poration, to various committees of the Council of Natiimal 
Defense, and to manufacturers of war orders. To press this 
work effectively it has been necessary to discontinue most of 
the peace-time investigations of the Forest Products Labora¬ 
tory at Madison and to devote its research facilities and staff 
mainly to the study of war problmns. 

At the request of the War D^Murtment the Forest Service 
assisted in the organization of a regiment—the Tenth En¬ 
gineers (forest)—for forestry work abroad. It selected and 
recommended to the War Dqtartinent a list of offioera 
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were experienced practical foresters and lumbermen. It also 
Bsade arrangements to secure recruits, mainly woodsmen, 
lumbermen, and sawmill hands, and the necessary equip¬ 
ment, fitted to meet the conditions which operating in France 
would involve, was devised. It is now cooperating with the 
War Department in the organization of anothw similar regi¬ 
ment—^the Twentieth Enginwrs (forest). 

AEROIXMJICAL WORK DBVBIiOPlIIO. 

The Weather Bureau has placed at the disposal of the 
naval forces along the coasts of the United States and in 
the Army timely and accurate weather information. The 
work of the weather stations along the Atlantic, Gulf, and 
Pacific coasts has been closely coordinated with the coast¬ 
guard and coast-patrol services of the Navy Department. 
Some of the forecasters of the Weather Bureau have been 
commissioned by the War Department and, in this way, the 
cooperation between the two agencies will be rendered more 
effective. 

An appropriation of $100,000 for extending the aerological 
work of the Weather Bureau in aid of aeronautics was in¬ 
cluded in the Army Appropriation Act of May 12, 1917. 
This sum became available on July 1, and steps immediately 
were taken to put into effect 4he plans previously formulated 
for the establishment of five aerological stations in addition 
to the one already maintained at Drexel. The rapid de¬ 
velopment of this work is, of course, a matter of great im¬ 
portance in connection with the aircraft production pro- 
gi^. The Bureau also has made arrangements for furnish¬ 
ing accurate weather information at the various cantonments, 
and it has assisted the War Department in the organization 
of its aerological observatiim work and of a regim^t for the 
and fleme service. * 

NEED OF WATER-POWER LEGISLATION. 

Por several years attmtion has been directed to the neces¬ 
sity of enacting proper legislation relating to the devoli^- 
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ment of the water power of the Nation^ It beoemee inoreas* 
urgent that amendments to existing law be made and 
that a well-rounded policy be decided upon. The present 
industrial situation, and particularly the scarcity and high 
cost of fuel and construction materials, have increased the 
cost of steam power and make it highly important that ac¬ 
tion be taken at the next session of Congress. Legislation 
which will make it possible to safeguard the public interests, 
and at the same time to protect private investors, should re¬ 
sult in securing cheaper water power and in conserving the 
coal and fuel-oil supply. Since three departments of the 
Government are vitally concerned in water-power legislation 
and its possible terms and would be vitally affected by the 
administrative handling of matters under such legislation, 
it would seem desirable to consider whether it is feasible to 
devise an executive-body on which the three departments 
will be represented and which will be able to utilize to the 
best advantage all their existing agencies. 

THE FEDERAL AID ROAD ACT. 

In the administration of the Federal Aid Road Act of 
July 11, 1916, very satisfactory progress has been made. 
The Office of Public Roads and Rural Engineering, which 
is intrusted with the burden of administering the act, has 
expanded its organization to provide the requisite machinery. 
Ten district offices with an engineer in charge, have been es¬ 
tablished in as many areas. The work in the Washington (^ce 
has bera divided into two branches, management and enf^- 
neering. The management branch deals with aU adminis¬ 
trative, fiscal, legal, statistical, and economic questions, while 
the engineering branch has charge of all matters relating to 
ctmstruction and maintmiance. This redirection of the wmrk 
has greatly increased the efficiency of the office in the han¬ 
dling of Federal aid road projects and in maintaining dose 
relations with State hij^wsy departments.' 
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Probably the most significant result thus far of the op¬ 
eration of the Federal Aid Bead Act haa been the enactment 
by a numbmr of State legislatures of effective road laws. 
Legislative action in some States was necessary to meet the 
requirements of the Federal act, but many of the States have 
gone further and have recast their highway policies entirely. 
All the States have assented to the provisions of the act—42 
by their legislatures and 6 by their governors. Thirty-three 
had a highway department within the meaning of the act 
upon the date of its approval. The remaining 15 have since 
enacted legislation creating highway departments which 
C(Mnply with, the terms of the law. The highway depart¬ 
ments in 18 States have been greatly strengthened, specific 
appropriations to meet the Federal funds have been made 
by 10, and comprehensive maintenance legislation has been 
enacted in 9 States. Forty-two States now have satisfactory 
maintenance laws. Nearly all the States have submitted 
definite schemes or programs of work for the entire five-year 
period covered by the act or for the greater portion of it. 
The formulation of carefully prepared plans for the full 
period in advance of construction tends to prevent wasteful 
and haphazard undertakings. 

Under the provisions of the act, 40 States have submitted 
188 projects, involving a total of approximately 1,780 miles. 
Of this number, 189, embracing 1,182 miles and calling for 
an estimated expenditure, including Federal, State, and 
local funds, of $7,947,114.60, have been approved. These 
projects involve Federal funds to the extent of $8,456,578.76, 
or 28.75 per cent of the total allotment, $14,650,000, to the 
various States for the fiscal years 1917 and 1918. Six pro¬ 
jects, covering 40 miles, have been disapproved. Agreements 
have been entered into or are in the course of preparation in 
the case of 84 projects, aggregating 197.74 'miles and involv¬ 
ing $990,600.84 of Fed^al funds uid a total of $2^6,944.74. 
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The full effect of the Federal Aid Boad Act can not bo 
measured by any comparison of funds expended in 1916 and 
made available for 1917, as many of the legislatures did not 
meet until early in the calendar year 1917. It is significant, 
however, that while the expenditures of State funds in 1916 
aggregated $40,969,000, it is estimated that the expenditure 
of State funds in 1917 will reach approximately $60,000,000, 
or an increase of nearly 50 per cent. These funds are dis¬ 
tinct from local expenditures and indicate an advance in 
State participation in highway work. 

THE GRAIN STANDARDS ACT. 

The preliminary^ steps in connection with the Qrain 
Standards Act were discussed in the last annual report and 
need not be repeated here. Progress has been made since 
that time in increasing the efSciency of the administrativi 
machinery, and the work is now on a very satisfactory basis. 
Thirty-five supervision districts, with as many central head¬ 
quarters have been fully equipped for the task. Forty-one 
supervisors, 10 assistant supervisors, smd 80 grain samplers, 
together with the necessary clerks and other employees, have 
been appointed and assigned to duty. 

On February 6,1917, tentative official standards for wheat 
were made public and hearings immediately were begun in 
all the important wheat sections and wheat mai^ets of the 
United States. The final hearing took place in Wadhdng- 
ton on March 7, and the standards were promulgated in 
final form on March 81. They became effective for winter 
wheat on July 1 and for spring wheat <m August 1. 

Licensing of imq>ectors proceeded throughout the month 
of November, 1916, and on December 21 a (xnnplete directory 
of persons licoosed to inspect com was issned. Seven hun¬ 
dred and four applications for licmses to inqiect com and 
wheat have been received, and three hundred and forty- 
three have been approved. The demand for inspeotkm of 
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grain by lioenaed inspectors is steadily increasing. Approxi¬ 
mately, 669 appeals have been taken to the Secretary of 
Agriculture under the provisions of the act through the 
various field offices. 

The supervision of inspection has not been confined to the 
determination of appeals and disputes. Ten thousand six 
hundred and fifty-six official samples of shelled corn have 
been secured and analyses'made to determine their true 
grade. This was done in order to check the accuracy of in¬ 
spection as carried on in various markets and inspection de¬ 
partments. From December 1,1916, to May 30,1917, 237,595 
cars of shelled com were inspected and graded by licensed 
inspectors according to the Federal standards. 

A comparative study of the results of inspection of wheat 
received at the large marketing centers under the Federal 
standards and under the standards in use prior to their 
establishment is of interest. Of the Hard Red Spring wheat 
which arrived at Minneapolis and Duluth during the months 
of September and October, 1914 and 1915, and which was 
graded according to the previously used standards, 5.9 per 
cent received a numerical grade of No. 1 Hard, 37.5 per 
cent a grade of No. 1 Northern, 24.2 per cent a grade of No. 
2 Northern, 14.8 per cent a grade of No. 8 Northern, or a 
total of 82.4 per cent of the receipts graded No. 3 or higher. 
During the month of September and the first 15 days of 
October, 1917, 88.5 per cent of the Hard Red Spring wheat 
received at Minneapolis and Duluth, which was graded ac¬ 
cording to the Federal standards, graded numerically No. 8 
or higher, as follows: No. 1, 52.6 per cent; No. 2, 26.4 per 
cent; Na 8, 10.5 per cent. It should be noted in this con¬ 
nection that the quality of this year’s crop is high and that 
four grades are included under the former State standards, 
namdy, No. 1 Hard, No. 1 Northern, No. 2 Northern, and 
No. 8 Northern, while under the Federal standards there are 
btit tiitee grades. 
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The offices of Federal Grain Superrision have cooperaMd 
with the United States Food Administration in the super¬ 
vision of the grading of wheat for the purposes of the Food 
Control act, and information and data secured in connection 
with the work under the Grain Standards Act have been 
placed at the disposal of the Food Administraticm and other 
branches of the Government. 

THE PINK BOLLWOBM OF COTTON. 

A highly destructive cotton pest has made its appearance 
in Texas. Its presence there is a serious menace to the fu¬ 
ture successful growing of cotton in the Nation. During 
September, October, and November of this year the pink 
bollworm, for many years prevalent in Egypt, India, and 
Hawaii, and more recently in Mexico, was discovered at 
several points in Texas. It was found at two places in the 
vicinity of mills which received seed from Mexico in 1916. 
One of these was near Hearne, and the other at Beaumont. 
It was also discovered in fields 15 or 20 miles from the latter 
place. There appears to be no doubt that the insects were in¬ 
troduced through the imported seed. The other infestations, 
reported early in November, are on or near Trinity Bay, 
in the southeastern part of the State, and are much more 
serious on account of their intensity and the wide area in¬ 
volved. 

Very few damaged bolls were found at Heame and Beau¬ 
mont. The cotton in the fields in the vicinity of the mills 
at these places was quickly uprooted and burned. In some 
cases the ground was subjected to blasts of fire. The cotton 
already picked was so handled as to prevent any insects it 
might contain from escaping. SimiUr steps are now being 
taken in the fields referred to 16 or 20 miles from Beaom<mt> 

In the Trinity Bay region the insect was first discovered at 
The latest information indicates tl)|St it has 
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alcmg the northern and eastern shores of the bay for a dis¬ 
tance of approximately 100 miles. One thousand acres of 
cotton are invcdTed. Many of the fields are somewhat uni¬ 
formly and heavily invaded. While no definite information 
is available as to the origin of the outbreak here, it is sus¬ 
pected that the infestation is of several years’ standing. The 
community is remote from^ Mexico, has no railroad connec¬ 
tions, and, so far as can be determined, has received no seed 
direct from Mexico or from the mills which had imported 
seed from that country. It is not impossible that the pres¬ 
ence of the insect is due to seed imported several years ago 
from Egypt. Fortunately, cotton culture in this section is 
limited in the main to the area near the bay, between which 
and the great cotton-growing sections of the State there is 
interposed a stretch of country in which little or no cotton is 
grown. The crop is usually moved directly to Oalveston and 
Houston, where it is ginned and where the seed is manu¬ 
factured into oil and cake. The isolation of the region will 
facilitate the eradication of the insect, but the task will be 
a work of great magnitude, and will compel resort to the 
full powers of the recently enacted Texas law authorizing the 
establishment of cotton-free zones and the destruction of in¬ 
fested cotton. It is proposed to establish similar zones near 
Heame and Beaumont. 

The pink bollworm, so styled on account of the color of the 
larva, is perhaps the most serious known enemy of the cot¬ 
ton crop. It destroys not only the bolls and lint but also the 
seeds and greatly reduces the yield of oil. It hibernates in 
the larval stage in the seed and has been carried to prac¬ 
tically all the cotton-producing countries of the world. The 
damage it is causing in Egypt, India, Hawaii, and other 
countries indicates the seriousness of the menace to cotton 
culture in this country. 

The pest apparratly was introduced into Mexico in 1911 
throng Egyptian cotton s^ed. Its existence there, however. 



58 Tea/i^ook of the Department of Agrioutturfi. 

was not brought to the attention of the Departmoit until 
November 1, 1916, when some infestet) bolls were receivedt 
from a resident of the Laguna district. This discoveiy waS' 
followed by the immediate issuance of an order prohibiting 
the further entry into the United States from Mexico, ex¬ 
cept from the Imperial Valley, State of Lower California, 
of all cotton seed, cottonseed hulls, and seed cotton, and 
bringing under regulation and restrictimi as to ports of 
entry Mexican cotton lint of all kinds. 

Strict rules and regulations governing the importation 
of cottonseed cake, meal, and other cottonseed products into 
the United Statra from Mexico and other foreign countries 
also were issued with a view to prevent the introduction of 
the insect with these products in uncmshed seed. Accurate 
information was promptly obtuned as to the disposition of 
the seed which had been brought across the border under 
permit for milling during the season of 1916. It was ascer¬ 
tained that a total of 486 cars of seed had entered the United 
States within the year prior to November 4, 1916, and had 
been distributed among mills in different parts of Texas. A 
campaign was begun immediately to expedite the milling or 
destruction of the seed. This work was carried out with 
great thoroughness under the direction of experts of the 
Department in cooperation with the Texas Department of 
Agriculture, the mills concerned, and the Cottonseed Crush¬ 
ers’ Association of Texas. A border inspection and con¬ 
trol service covering all car, freight, baggage, and other 
traffic between Mexico and the United States also was or¬ 
ganized and is in full operation. 

To enable the Department to deal more effectively with the 
situation, an estimate i<x an emergency appropriation of 
$50,000 was submitted to Congress on Deconber 14, 1916. 
The appropriation, however, did not become available uUtil' 
March 4^ 1917. In the meantime, the ctmtrol work had been 
institttted as far as possible with atailable funds. During 
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the growing season of 1917 all cottcm fields in the vicinity of 
the mills trhich had received Mexican seed were frequently 
inspected to determine whether any pink bollworms had e&> 
caped to the adjacent fields. So far, the only evidences of 
such escape are the sporadic outbreaks at Heame and at 
Beaumont. The fields will be kept under constant observa¬ 
tion during the remainder of the year, and none of the locally 
grown seed will be used for* planting next season. The por¬ 
tion of the crop which was not destroyed will be rigidly con¬ 
trolled, the lint shipped abroad or fumigated, and the seed 
promptly ground up at the miUs. The old cotton plants over 
a wide area will be pulled up and burned to prevent over¬ 
wintering of the insect in undeveloped or dead bolls. 

As a result of a conference held by the Department in 
Washington in July and participated in by the Commis¬ 
sioner of Agriculture of Texas and other experts from the 
State, a bill was prepared giving the State authorities power 
to cooperate with this Department in the establishment of 
cotton-free zones and local quarantinea This bill was pre¬ 
sented at the special session of the Texas Legislature and 
has since been enacted into law. 

It is planned to establish a cotton-free zone in Texas, ap¬ 
proximately 50 miles in breadth, along the Mexican border. 
It is proposed not only to eliminate cotton culture in this 
area but also to eradicate all volunteer cotton. Similar 
zones will be established to include any infested areas in 
Texas or the other Southern Statea Furthermore, the cot¬ 
ton grown on the Mexican side will be kept under observa¬ 
tion, and the Department will cooperate with the Mexican 
Government, local authorities, and plantation owners in 
stamping out,any outbreaks within 50 miles of the border. 
If the assistance of the Mexican Government can be secured, 
a thorough survey will be made of all Mexican cotton re- 
"gions to ascertain the present distribution of the inssbt. 
^his survey ultimately would be the basis for determining 
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the poeeibility of exterminating the pest in Mexico., It may 
appear that the most effective and economical method of pre¬ 
venting the further invasion of the United States by the 
pink bollworm will.be to undertake this task. It would in¬ 
volve large expenditures, but the seriousness Of the situation 
might amply justify them. 

To make it possible to carry out these preliminary plans, 
an estimate of $500,000 was submitted to the Congress on 
June 22,1917. On October 6 the sum of $250,000 was made 
avaikble in the Urgent Deficiency Act. 


The spirit revealed by the farmers and the results of their 
efforts during the present year indicate that they recognize 
the responsibility resting upon them in this emergency. I 
am confident that they will patriotically continue to assume 
and to bear their full share of the country’s burden. The 
farmers of the Nation have always shown their devotion to 
the cause of freedom and have not been slow to respond to 
their country’s call for men and means to defend its rights. 
They will not submit to Germany’s dictation. They will not 
permit her to impose illegal restrictions on their privilege 
of going freely to any part of the world where they have a 
legal right to go or of sending their products into the open 
markets of the world. They will realize that the dictum of 
Germany that this country should not send its ^ps at will 
to the ports of great nations of Europe was not only un¬ 
warranted and impertinent, but also that, if it had bemi 
acquiesced in, it would have involved them very particularly 
in great direct financial loss and suffering. As the meaning 
of this struggle is more fully revealed, as it becomes increas¬ 
ingly clear that a contest is again being waged to determine 
whether the world shall be dominated by the 'will and poli¬ 
cies of medieval despotisms or by those of free and aa- 
lightened modem States, and whe^er the mere ri^t of 
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or tho rule of law shall prevail in the world, and as 
*it becomes more obvious that the surest way to force a 
rig;hteous peace is to employ effectively all the resources of 
the Nation, the farmers will increasingly put forth their 
strength, send their sons to fight at the front, and see to it 
that neither this Nation nor those with which we are asso¬ 
ciated lack anything in the way of materials for food and 
clothing. It is incumbent upon them, as it is upon all other 
civilians, to work and to save, to seek no mere selfish advan¬ 
tage, and to reveal the same spirit of devotion and willing¬ 
ness to make sacrifices and to give allvthey are and have 
which animate the soldier in the trenches, if this struggle is 
to be brought to a satisfactory conclusion. Every facility 
that this Department can command to assist them will be 
freely placed at their service. 

Respectfully, 

D. F. Houston, 
Secretary of AgriovUture. 


The President. 




BRIEF REVIEW OF THE WORK OF THE BUREAUS 
AND OFFICES OF THE DEPARTMENT, 1917. 

T he war in Europe, even before the United States en¬ 
tered the conflict as a principal, was making heavy 
demands up<m every one of our industries, and upon none 
was the stress heavier than upon agriculture, the basic in¬ 
dustry of the country. It is, therefore, not strange that the 
activities of the department had become intensified and every 
effort was being made to increase the production of food, 
feed, and fiber to meet the great foreign demand. 

When we entered into the struggle, before additional ap¬ 
propriations had been furnished to permit increased efforts 
to be put forth, and even before the war declaration had ac¬ 
tually been made, every bureau, oflSce, and individual in the 
department was devoting every pound of energy to bringing 
about the production and conservation of greater crops than 
ever. 

Naturally many of the minor activities of peaceful days 
were either abandoned or put aside, in order that the de¬ 
mands of these strenuous tunes might be met. Therefore, 
the brief reviews of the work of the different bureaus and 
offices here presented, deal more with the last three months of 
the fiscal year than with the previous nine months, as the 
interest in the work from April to July is paramount, dom- 
mating, and continuing. 

Besides the great bureaus of the department there are sev¬ 
eral organizations actively engaged in the department’s 
work, usually in a general administrative way serving all the 
bureaus and coordinated in the Office of the Secretary. 

Ccmsequently the reviews of the work of the Solicitor, the 
Office of Farm Management, the Office of Exhibits, the In¬ 
formation work, and the Publication work, together with the 
Insecticide and Fungicide Board and the Fedehil Horti¬ 
cultural Board, which asnst the Secretary in the enforce¬ 
ment of the insecticide act of 1910 and the plant quarantine 
act of August 20,1912, have been included under one general 
heading. 
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OFFICE OF THE SECBETART. 

BKHiF SUMMABT OF WOKK OF THB BOUCITOR. ' 

Fifty-eight bills and amendments relating to agricultural 
subjects were drawn or examined and commented on, in¬ 
cluding the Food Production and Food Control bills, the 
Migratory Bird Treaty bill, the Virus and Serum bill, the 
Cotton Standards bill, the Personal Bural Credits bill, and 
the Biver Begulation and Flood Control bill. A brief on the 
constitutional questions involved in the Food Control bill 
was printed as part 10 of tlie hearings before the House 
Committee on Agriculture. Aid was given in preparing the 
department’s reports on Federal and State bills covering, 
among other subjects, grain standards, vegetable basket and 
container standards, preparation and manufacture of serums 
and toxins, interstate commerce in misbranded articles, and 
construction of public roads. 

In cooperation with bureaus, regulations were prepared 
for administration of the Federal Aid Boad Act, the United 
States Cotton Futures Act, the United States Grain Stand¬ 
ards Act, the United States Warehouse Act, and the United 
States Standard Basket and Container Act. Forms required 
in the administration of these acts were also prepared. 

The laws of each State were examined to ascertain whether 
the State had qualified to participate in the benefits of the 
Federal Aid Boad Act. Aid was given some of the States 
in the preparation of legislation to qualify them for partici¬ 
pation in the benefits of this act. 

The office rendered 1,727 written opinions and prepared 
many briefs or memoranda for submission to officials of other 
departments in matters appertaining to the administration 
of the Departmoit of Agriculture. There were 3,981 cases 
investigated and reported to the Department of Justice for 
prosecution. Fines and recoveries in litigated and nonliti- 
gated cases amounted to $246,265.99 mad decrees of condem¬ 
nation and forfeiture were entmed in 411 food and drug 
cases. 

There were handled 687 land claims in tiie National For¬ 
ests. DecitionS in favor of the Government resulted ih r^ 
tention in the National Fmrests of lands supportii^ tittbto 
valued at more than $686,786. Titles to 162 tracts of land* 
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to be pur^iased under the Weeks Forestry Law, were ex¬ 
amined. 

Forty-seven applications for patents on inventions of de¬ 
partment employees were filed. 

The office prepared 2,397 contracts, bonds, and similar 
papers. 

OFFICB OF FABH MANAOXMBKT. 

The work of the Office of Farm Management for the yeal^ 
has been largely determined by the exigencies of the world 
war. Soon after the United States entered the struggle this 
Office, in cooperation with the Department of Labor, began 
to cope with the farm-labor problem. A comprehensive plan 
of action was worked out, and a representative of the de¬ 
partment was placed at the disposal of each State to help 
State agencies in perfecting an organization, effecting a co¬ 
operative arrangement practically nation wide, that has been 
instrumental in doing much toward relieving labor short¬ 
ages in various parts of the country. This organization is 
continuing, and will be in position to meet futui*e shortages 
of farm labor as they may arise. 

In cooperation with the Bureau of Animal Industry in the 
field of live-stock economics, investigations obtained sig¬ 
nificant results as to the better farm management practices 
in producing beef animals in the corn belt. It was found 
that in order profitably to maintain herds for the production 
of feeder cattle on the higher-priced lands, the farmer must 
depend largely upon the cheaper feeds, used in connection 
with abundant pasture and cheap roughage. 

Further studies of methods employed in the production 
of farm crops continued during the year, particularly with 
reference to cotton, sugar beets, corn silage, potatoes, and 
hay, affording data as to farm practices which make for 
economy in production in the different regions. 

Progress has been made in the study of farm organization, 
in the study of farm tenantry and lease contracts, in the 
preparation of an Atlas of American Agriulture, and in the 
field of farm bo<^eeping and cost acounting. 

THE OFFiqp OF EXHIBITS. 

' During the past year 87 expositions or shows have been 
held in 15 States and the District of Columbia, ranging from 
29190*--tok 1917-6 
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Massachusetts to California and from Florida to Tezaa* 
These have varied in extent from displays of a single ac^ 
tivity occupying but a few square feet of space to shows 
embracing many lines of endeavor and filling thousands of 
square feet of floor space. 

KXPOSmOMS PROVIDKD TOB BT OONOBBBS. 

Two of the expositions held during the year were provided 
for by Congress; one in Springfield, Mass., in cooperation 
with the annual meeting of the National Dairy Show Asso¬ 
ciation, having for its object the illustration of the work of 
the boys’ and girls’ clubs and cooperative agricultural ex¬ 
tension work carried on in the North Atlantic States, and 
one at El Paso, Tex., in cooperation with the International 
Farm Congress and Soils Product Exposition. The exhibits 
for this latter exposition were selected with special reference 
to their educational value in illustrating the products and 
processes of dry-land agriculture. 

lOARBD KXHZBITB. 

The department sometimes loans its exhibits to fairs of 
various kinds, and makes displays for which no appropria¬ 
tions have been made, when this can be done without ex¬ 
pense to the Government and without interfering with more 
important work being carried on at the time. A cash de¬ 
posit and a properly executed bond is required in every case, 
indemnifying the department against any loss and securing 
the safe return of the exhibits. 

During the past year, loans have been made to 86 fairs 
and shows, all without loss or serious accident This is note¬ 
worthy in view of the, amount of material handled and the 
distances shipped. 

VOOD PBtWUOnON ANP CiOnBBBVATIOIl SHOWS. 

The stimulation of greater interest and activity in food 
production and conservation, made necessary by existing war 
c<mditions, has led to a concentration of affort in exposition 
work al<mg these lines» An important diow of this character 
was made in New Toric Cify during August, in cooperation 
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with a corporation of that city. The exhibits selected il¬ 
lustrated food production and food conservation, either by 
prevention of loss from disease, the ravages of insects and 
fungous pests, or by the prevention of waste through the 
preservation of foodstuffs by canning and drying. In con¬ 
nection with this exhibit, demonstrations were carried on 
daily, teaching methods of canning and drying which could 
be conducted by a family under ordinary home conditions. 

A similar exhibit was made in connection with the home 
canning and food conservation exhibit by a firm in Wash¬ 
ington, D. C. This display ineluded a particularly attractive 
window show on the street fioor and a number of exhibits re¬ 
lating to foodstuffs in the auditorium, where the canning 
exposition was held and the demonstration carried on. 

Food exhibits have largely taken the form of window 
displays in department stores on prominent streets, where 
they are seen by shoppers and others passing. Displays of 
this character have been made in Washington, D. C., Balti¬ 
more, Md., Lancaster and York, Pa., and New York City 
and Brooklyn, N. Y. 

The displays made by the department during the past year 
in nearly every section of the United States have brought its 
activities before hundreds of thousands of people in an at¬ 
tractive, instructive, and forceful way, which will result in 
great and lasting benefits to the country at large. 

OFFICE OF INFORMATION. 

Since war was declared the Office of Information has been 
engaged chiefly in the preparation and issuance of material 
relating to the production, conservation, and distribution of 
foodstuffs. Through effe<^ve cooperation on the part of 
farm journals and daily newspapers, this information has 
been very widely circulated. From the date of the Nation’s 
entry into the European war to June 80, 1917, statements 
had been furnished to the press. These articles, based <a 
data furnished by the department’s specialists, dealt pri¬ 
marily with the canning, drying, and preserving of fruits 
Mad vegetables, poultry raising, and increased production 
corn, oats, wheat, rye, and live stocL 

The office assisted in the preparation of a number of 
pamphlets known as the^ Food Thrift Series” of which over 
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a n^lion copies have been distributed. Thirtj'three poster 
bulletins were designed, the editions of which ranged frcnn 
1,000 to 800,000. 

The Weekly, News Letter, prepared in the Office of In¬ 
formation, has been increasingly used by the departmwt’s 
scientists as a medium for conveying to the rural districts 
practical advice on better cultural and marketing methods. 
It has been necessary to increase the dze of this publication 
from four to eight pages. 

From five to ten columns of illustrated matter were fur¬ 
nished each week for syndicate use. 

PUBLICATION WOBK. 

The publication work of the department comprised 1,182 
new bulletins, reports, separates, periodicals, and miscel¬ 
laneous documents, the editions of which aggregated 22,987,- 
885 copies. The total number of documents, new and re¬ 
prints of earlier issues, was 47,028,685 copies, exceeding the 
record of any previous year. Of new department bulletins 
there were 172, the editions of which aggregated 1,820,000 
copies; of new Fanners’ Bulletins, 84 were issued, of which 
4,616,000 copies were printed. 

During the last quarter of the year certain Farmers’ Bul¬ 
letins were utilized by the department to stimulate crop pro¬ 
duction and to conserve the food supply of the country. 
Among them, in the order of their distribution, were No. 
818, Plans for a Small Vegetable Gurden, of which 1,000,000 
copies were distributed; No. 255, The Home Vegetable Gar¬ 
den, of which 260,000 copies were distributed; No. 889, Home 
Canning by the One-Period Cold-Pack Method, edition 1,- 
250,000 copies; and No. 841, Home and Community Drying 
of Fruits and Vegetables, edition 1,100,000 copies. 

There was an active demand for all publications relating 
to the cultivation of crops, indicating a widespread interest 
in the subject. 

An eflbctivB feature in the department’s wo^ for increased 
crop production was the printing, and distribution through 
its own agencies and through civic and patiiotdc organiza¬ 
tions, of posters, food-thrift circulars, and leafleta,’tiie edi¬ 
tions of which amounted to more than 8,00(^000 eopitlt' < 
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INSBCnOIDB AMD FVIfeiOII»B BOARD. 

Under the Insecticide Act of 1910 and the annual appro¬ 
priations the department regulated the interstate shipment 
and the importation and exportation of insecticides and 
fungicides, and also the manufacture and sale of such prod¬ 
ucts in the Territories and the District of Columbia. Farm¬ 
ers, fruit growers, market gardners, and stock and poultry 
raisers were protected .fn^m fraudulent, misbranded, and 
adulterated insecticides and fungicides by the board’s action 
during the year. Products to rid the household of insects, 
and disinfe^nts, germicides, etc., also were examined and 
controlled. 

Materials used in spraying plants, such as fruit trees, 
vines, cotton, truck crops, in treating seed wheat and other 
cereals, to combat insect pests and fungous diseases, and 
for various purposes on poultry and on horses, cattle, 
sheep, swine, goats, and certain other domestic animals, 
were collected and examined. During the year 984 sam¬ 
ples were collected by inspectors operating throughout 
the United States, and 35 samples were taken from consign¬ 
ments offered for importation at the various ports of mitry. 
The samples collected cover a wide range of materials, and 
it was found that many new articles were being sold. 

. The results of several years’ investigational work by the 
chonists of the board, to determine how lead arsenates on 
the market should be labeled and to obtain scientific informa¬ 
tion relative to the preparation and properties of various 
lead arsenates, were published during the year in four 
papers, and a fifth paper was prepared and accepted for 
publication. 

The investigation started sometime ago to discover a 
chemical method to determine stems in adulterated insect 
powder, establish standards, and study the process of manu- 
faeture of insect powder and the (Kunposition of raw ma- 
torials as well as the finished product, prepared under known 
cmiditions, was completed. Work was begun to determine 
the composition and methods of preparation of tobacco dust 
fiold on the American market The results of this work will 
• ^ oi great service in recognizing adulteration and midirand* 
h^g of these claeaes pf,goods. 
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In cooperation witli the Bureaus of Entomology and Plant 
Industry the field tests of the value of dust mixtures were 
continued and information of much value in connection with 
the enforcement of the act was obtained. The scope of the 
work has been materially widened this year in order to coter 
a larger list of fruits and vegetables. 

The entomologists and plant pathologists of the board in 
connection with the testing of the efficacy of proprietary 
insecticides and fungicides have continued the field and 
laboratory investigations relative to the practical value of a 
number of substances in the control of certain inseets and 
diseases, including pyrethrum powders, tobacco powders, 
and nicotine solutions; and exhaustive tests and studies to 
obtain basic facts to aid in the enforcement of the law were 
made of the effect of a large number of chemicals on roaches, 
bedbugs, clothes moths, chicken lice, dog fleas, aphids, and 
red spiders. 

THE PLANT Q1TASANTINE ACT. 

In relation to domestic quarantines the Plant Quarantine 
Act was amended by the last Congress to give broader powers 
and to include in addition to plants and plant products, stone 
or quarry products, and any other articles which may be 
the means of disseminating diseases or insect enemies of 
plants. 

The further entry of current and gooseberry plants from 
Europe and Asia has been prohibited, these plants being 
alternate hosts of white-pine blister rust. A domestic quar¬ 
antine has been established in relation to this disease pro¬ 
hibiting the movement of five-leafed pines and currant and 
gooseberry plants from the eastern to the western United 
States in order to protect the important western pine for¬ 
ests; and Kew England and New York, as representing th'e 
region in this country most seriously infested with this dis¬ 
ease, have been placed under a supplemental quarantine. The 
quarantine in relation to oriental com has been modified to 
permit the entry of such com after sterilization. The re¬ 
strictions on the enti^ of potatoes from Canada and BeiS 
muda have been entirely removed. In relation to citrus 
canker, the entry of oriental citras frait has been prohibited, 
with the exception of oranges of the mandarin class, which 
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tan permitted entry at ce^in ports under regulation. The 
Mediterranean fruit fly quarantine has been modifled so as 
to extend the list of fruits and other plant products which 
may be shipped from Hawaii to the United Statea 

As a result of the discovery in November, 1916, of the 
establishment of the pink bollworm enemy of cotton in 
Mexico, the further entry of cotton seed from Mexico was 
prohibited and the entry of Mexican cotton lint was brought 
under restriction. In addition, the entry of manufactured 
cottonseed products from Mexico and other foreign coim- 
tries was brought under restriction. Clean-up woi*k was 
immediately instituted in relation to all the mills in Texas 
which had imported Mexican cotton seed for milling pur¬ 
poses during the year, and a very strict border control of 
all railroad freight and other traffic between Mexico and 
the United States was established. For the conduct of this 
work an additional appropriation of $50,000 was made im¬ 
mediately available in the appropriation act for this depart¬ 
ment for the fiscal year 1918. 

AcnvrnES of the weather bureau. 

The activities of the Weather Bureau during the fiscal 
year ended June 30, 1917, were mainly as follows: 

The daily collection of the meteorological observations 
representing the United States and the West Indies and the 
preparation and distribution of the weather forecasts and 
warnings of injurious weather conditions based thereon and 
of the daily maps and bulletins containing the data thus ob¬ 
tained; the collection and publication of data representing 
the climatology of the United States and the meteorology 
of the adjacent oceans; the preparation and distribution of 
tile daily, weekly, and monthly river, weather, and crop 
bulletins; the preparation and issue of the Monthly Weather 
Beview; the continuation of the serological, sei^mological, 
and solar-radiation investigations, with the publication of re¬ 
sults; the maintenance and care of the various telegraph lines 
owned and operated by the bureau and of the other extensive 
equipment required for the various observations; the exten¬ 
sion and improvement of the weather service in the West 
Indiee and Caribbean Sea region; and the adnpniptrative 
and clerical duties required in the maintenance of the per- 
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soimelj the keeping of the accounts, and the furnishing oi 
the necessary supplies^ 

SFBCIAIi AOnViriES INCroSNT TO THX WAB. 

The serological work of the bureau was extended in the 
aid of aeronautics, as contemplated under the special appro¬ 
priation of $100,000 in the Army bill, including free air ob¬ 
servations at six primary stations to be established in con¬ 
nection with the Aviation Service. One of the principal 
forecasters and an assistant, commisaoned as major and first 
lieutenant, respectively, were sent to France to organize a 
weather-forecast service for the benefit of our military op¬ 
erations there, in cooperation with the French Meteorological 
Service. 

The chief of the serological work, with an assistant, com¬ 
missioned as major and first lieutenant respectively, went to 
France to facilitate the closest possible coordination of the 
serological work of the bureau with that done in the Army. 
Trained meteorologists were furnished as commissioned offi¬ 
cers in the r^ment composing the gas and flame service. 
An arrangementfwas made for the securing of meteorological 
observations at and in the vicinity of the military camps, 
for use in connection with the health and sanitation service 
of the Army. The coordination of the vessel-reporting 
service and the forecast service with the Coast Guard and 
Coastal Patrol Services of the Navy Department was effected. 
In connection with the conservation of food, instructions 
were issued to Weather Bureau employees enjoining alertness 
in the diss^ination of warnings of weather conditions in¬ 
jurious to perishable foods and other products during trans¬ 
portation, and urging the collection of data to be used in 
the publication of a bulletin giving advice to dippers of 
perishable products as to the precautions to be taken in 
connection with shipments during the winter.season. 

NUMMARY OF WORK OF THE BUREAU OF ANIMAL 
INDUSTRY. 

, f 

As a part of the department’s special efforts' to increase 
and conserve food and other agricultural prodnots to,meet 
war conditiiHis, the Bureau of Animal Industoy has ditocted 
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its energies toward stimulating the production of meat and 
dairy and poultry products, suppressing animal diseases, 
pointing out the wisest use of available feedstufls for live 
stock, and encouraging the more general raising of farm 
animals. Special campaigns were begun to enlarge the pro> 
duction of hogs and poultry, which yield quicker returns 
than other animala 

Animal diseases were con^ated in a more intensive way 
than ever before. The greater efforts in eradicating the 
southern cattle tick in the summer of 1917 resulted in free¬ 
ing more territory than in any year since the beginning of 
the work. The total area released amounts to 379,312 square 
miles, or 52 per cent of the territory originally infested. 
This tick-free territory is now open to successful cattle rais¬ 
ing and dairying. The more active work against hog cholera 
has been rewarded by a marked decline in the prevalence of 
that plague and the placing of hog raising on a relatively 
safe basis in sections where heavy losses usually occurred, 
^ork for the eradication of scabies of sheep and cattle and 
dourine of horses was continued and good progress made in 
reducing the extent of those diseases. The warfare against 
tuberculosis of animals was continued and plans were made 
"for greatly extending this work through a newly organized 
division of the bureau. 

Investigations in breeding and feeing live stock were con¬ 
tinued, with results useful to the live-stock industry of the 
coimtry. 

The membership of the boys’ and girls’ pig clubs reached 
21,673, nearly double the number at the beginning of the 
year. The girls’ and boys’ poultry clubs at the end of the 
fiscal year had 11,224 members. Of these, 1,987 sent in full 
reports, which showed that their total receipts and value of 
stock on hand amounted to $39,546.25, with an average profit 
of $14..72 for each member reporting. 

Work for the development of dairying in the South and 
West has led to marked improvement and to the introduc¬ 
tion of some good dairy cattle in those regions as well as 
to the establishment of a number of creameries and cheese 
factories. Cow-testing and bull associations have grown in 
^Atimbers and results. There are now 472 active cow-testing 
tSEK^ciations composed of 12,088 dairymen owning 216,881 
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cows, while the active bull associations number 86, with'« 
membership of 1,158, owning 189 pure-bred bulls. In the oldbr 
settled sections of the Eastern and Middle Western States 
efforts have been directed toward more efficient operations 
for both farm and factory. Cooperation with city health 
officers for the improvement of milk supplies has led to better 
milk for many cities. A simple steam sterilizer for farm 
dairy utensils was devised and demonstrated, and this is 
having a marked effect in improving the sanitary quality 
of milk. 

The output of meat under Government inspection broke 
all previous records. The inspection was conducted at 883 
establi^ments in 253 cities and towns. There were slaugh¬ 
tered under this inspection 63,708,148 animals, and the in¬ 
spection also covOTed 7,663,633,957 pounds of meat and meat 
food products, derived from the inspected and passed car¬ 
casses and later reinspected during canning, curing, and 
other processes. Condemnations amounted to 271,782 ani¬ 
mals or carcasses, 781,807 parts, and 19,857,270 pounds of 
the reinspected products. Nearly 2,000,000,000 pounds of 
meat and meat food products were certified for export, and 
over 29,000,000 pounds of imported meat products were 
inspected. 

In the inspection and quarantine service for preventing the 
introduction of contagious diseases with imported animnlg 
there were inspected 580,855 imported animals, of which 
6,552 were quarantined. Live animals to the number of 
354,991 were inspected for export. 

The scientific investigation of diseases and ‘parasites of 
live stock was continued both in the laboratories and in the 
field. Some of the diseases which have been made subjects 
of special study are contagious abortion, anthrax, vesicular 
stomatitis, and hog cholera. The study of internal parasites 
of sheep has yielded information useful in preventing losses 
from that cause. 

SUMMARY OP WORK OP THE BUREAU OP PLANT 
INDUSTRY. 

In cooperation with all National and Stkte agencies avail¬ 
able, a campaign has be^ inaugurated to secure a planting 
of wheat sufficiently extensive to supply our doineAtio and 
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eicport needs of the coming year. Becent estimates indicate 
th^this combined effoi^t will be successful only by a ma¬ 
terial expansion of the acreage planted in spring wheat. A 
large number of q>ecial agents have worked in the principal 
winter-wheat districts during seeding time, endeavoring to 
extend the acreage, to increase the utilization of the best 
standard varieties of wheat, and to bring about a more gen¬ 
eral treatment of seed to present wheat smut. A vigorous 
campaign has been under way for the eradication, by treat¬ 
ment with formalin, of the stinking smut of wheat, covered 
smut of barley, oat smut, and stem smut of rye. This Work 
has been conducted in cooperation with the coimty agents in 
the several States where cereal production is important. It 
is certain that this work will materially decrease these dis¬ 
eased during the coming year and therefore both improve the 
quality of the grain and also increase the yield. The work 
of the year also shows that the stripe disease of barley can 
be almost completely prevented by seed treatment. The field 
studies, especially in the spring-wheat areas of the country, 
during the past year have shown that the common barberry 
plant is largely responsible for the severe epidemics of black 
rust or stem rust of wheat, and in order to safeguard the 
wheat production of these areas it will be necessary to com¬ 
pletely eradicate the native barberry plant from this entire 
region. A new bacterial disease of wheat causing moderate 
although widespread damage during the past year has been 
carefully studied. Owing to the fact that the bacteria 
attack not only the leaves and stems but also the head of 
the growing wheat, the danger of the spread of the disease 
through infected seed is great. Plump wheat kernels do not 
contain bacteria and the disease can be largely prevented if 
the shriveled kernels are carefully screened out from wheat 
to be used for seed. The study of the best methods for the 
production and improvement of cereal crops has been ac¬ 
tively continued. The development and distribution of the 
Kherson oats, which outyields other varieties by about 4 
bushels to the acre, and the Trebi variety of barley, which 
is the best variety of barley for the irrigated regions of the 
Great Basin, are other striking achievements. 

Work has been started in cooperaticm with the Philippine 
'bureau of agriculture in Manila to encourage tm increased 
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produodon of the Philippine fiber suitable for binder twine. 
Fiber-cleaning machines were introduced to dem<»i8l|pte 
methods for the production of better fiber than the retted 
Manila maguey, cleaned heretofore be retting in salt water. 
Sisal production in Porto Rico has also been developed. 

Under the stimulus of continued high prices, cotton farm¬ 
ing is extending rapidly in many of the irrigated valleys of 
the Southwest beyond the supposed limits of the cotton belt 
where the possibility of developing a new cotton industry 
has been clearly demonstrated in recent years by the work 
of this bureau. The area under Egyptian cotton in the Salt 
River Valley in Arizona is now approximately 86,000 acres, 
where in 1912 only a few acres were planted as experiments 
in cooperation with farmers. This season experiments car¬ 
ried on by the bureau in other valleys of the Southwest have 
shown that the growing of Egyptian cotton might easily be 
extended 200,000 acres or more. The single-stalk system of 
controlling the branching habits of the cotton plant has made 
possible another special method of culture for irrigated dis¬ 
tricts. The rows are planted in pairs, one on each side of a 
large furrow. Irrigation is confined to the furrows, which 
are separated by broader ridges that remain as a permanent 
mulch of dry soil. The water is applied more effectively, 
germination and growth of the young plants are more uni¬ 
form, and less labor is requir^ for cultivation and the 
control of weeds. 

Previous to the war in Europe there' was practically no 
sugar-beet seed produced commercially in this country. This 
bureau, in cooperation with the beet-sugar companies and 
with the beet-seed companies, has succeeded in building up 
the commercial production of sugar-beet seed, and this work 
will produce about 25 per cent of the annual planting re¬ 
quirement of the sugar-beet growers. The industry is 
rapidly increasing and the indications are that the produc¬ 
tion of sugar-beet seed will be nearly doubled in the year 
1918, producing at least one-third of the quantity requii^d 
for the following season’s planting. 

Early maturing varieties of velvet beans developed by"Uie 
bureau have made possible the extmision of ^ ovm* 
a mudi larger area than has heretofore bean oonsideted 
aldapted to this plantk As a result of this w<n<k,'T«lvat beams' 
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■were so commonly girown this year and so abundant that 
midis have been ekaUished to grind the beans in pods for 
concentrated stock feed. 

The seed'testing work, comprising the determination of 
purity and vitality of samples submitted by seed firms and 
by farmers, haS' been continued, approximately the same 
number of samples being tested as in the previous year. 
Of the seed subject to the Seed Importation Act, 1,817,000 
pounds were prohibited entry into this country and 26,519,000 
were permitted entry either in the original condition or after 
recleaning in bond. 

Practical measures of control have been worked out for 
many truck-crop diseases, notably those of the potato, cu- 
cun^ber, and watermelon. In Wisconsin and in the Burley 
secition of Kentucky types of tobacco have be^ developed 
which are highly resistant to root rot, a disease causing heavy 
loss to growers every year, and in North Carolina it has been 
demonstrated that the tobacco .wilt can be effectively con¬ 
trolled by systematic rotation of crops and keeping down 
certain weeds. The germ causing the bacterial wilt of cu¬ 
cumber has been found to be carried over winter in the 
bodies of certain striped cucumber beetles. 

Many improvements in orchard spraying have been de¬ 
veloped ; for example, it has been found that apple bitter rot 
and blotch can be successfully checked by late summer spray¬ 
ing, and continued spraying schedules for the apple and 
peach have been perfected for various sections. 

Encouraging progress has been made in the eradication of 
the citrus canker disease of orange, grapefruit, lemon, and 
lime trees. Many localities formerly infected have been free 
of the disease for many months, and are officially reported as 
free of canker. In the regions not yet cleaned, vigorous 
work, in cooperation with State officials, will be continued to 
eradicate infections and prevent further spread of the dis¬ 
ease.. An important result of the citrus-breeding wwk has 
been the discovery of the decided canker resistance of the 
Japanese and other Asiatic pomelos and certain new hybrids 
originated by the bureau. 

. In cooperation '.with States in which five-leaved white 
‘ pines occur, a campaign for the location of all cases of white- 
.pine blister rust has been inaugurated in wder that the 
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eradication or control of the disease where found may be 
attempted. The information obtained indicates that the 
western forests are free, of the disease and with the existing 
quarantine restrictions are unlikely to be infected. The in¬ 
fections from the Mississippi River to the Hudson River 
are more or less scattering in character and show promise 
of being eradicated at an early date. East of the Hudson 
River in many regions the blister rust is so widely dis¬ 
seminated that its complete eradication does not appear 
practicable, but tests of the feasibility of control measures 
sufficient to insure the continuation of lumbering operations 
have been inaugurated. 

Special stress has been placed upon the making of home 
vegetable gardens, the production and storage of sweet pota¬ 
toes, and the growing of staple canning crops to contribute to 
the extraordinary needs of the country during the present 
crisia The peanut work has been decidedly enlarged and 
greatly extended, and special emphasis was placed upon the 
harvesting and curing of the crop and upon the manufacture 
of edible oil from the peanut. The Irish potato work has 
received earnest consideration from the point of maintain¬ 
ing production under very adverse conditions, particularly 
as regards seed supply available for the crop of 1917. Be¬ 
fore and at the time of harvesting the crop of 1917 special 
emphasis was placed upon the importance of husbanding the 
crop through provision of pyoper storage houses in order to 
prevent loss through lack of transportation facilities or from 
inadequate protection. At this time also special efforts were 
made to determine fields true to variety and free from dis¬ 
ease, the product of which would be suitable for seed pur¬ 
poses. Much was accomplished in this line, and the largest 
crop of potatoes ever produced has been harvested and 
stored. 

Field representatives stationed upon the Government 
reclamation projects worked in direct cooperation with the 
settlers in the development of local agricultural industries 
and in the formation and development of farmers’ coopera¬ 
tive organizations. This year such work was under way upon 
the following reclamation projects: North Platte, Truckee- 
Carson, Minidoka, Tieton, Shoshone, Huntley, Unoompal^gre) 
Boise, and Umatilla. 
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The results of the systematic investigations that have been 
conducted in the Great Plains during the past 10 years pro¬ 
vide information from which it is now possible to direct the 
agricultural developments in this region along the safest 
and most fruitful lines. It has been shown that some crops 
din not be profital^ly produced in certain portions of the 
plains by any method of culture; some soils also do note*e- 
spond to differences in tillageUnethods. No method of culti¬ 
vation has proved its ability to overcome the extremely un¬ 
favorable climatic conditions that occasionally occur. Small 
grains are best adapted to the northern, and sorghum crops 
to the southern portion of the plains, and the production of 
live stock is essential for the best development. 

During the year there were distributed on congressional 
and miscellaneous requests 12,170,448 packages of vegetable 
seed and 3,812,467 packages of flower seed, or a total of 15,- 
982,915 packages, each containing five packets of different 
kinds of seed. There were also distributed 12,735 packages 
of lawn-grass seed, 650 packets of tobacco seed, and 11,159 
boxes of imported narcissus and tulip bulbs. The seeds and 
bulbs were purchased on competitive bids as heretofore and 
each lot of seed was thoroughly tested for purity and viabil¬ 
ity before acceptance for distribution by the department, and 
tests of each lot of seed were conducted on the department’s 
trial grounds to determine trueness to type. Approximately 
85 per cent of the seed was secured from surplus ” stocks, 
the remainder being grown for the department under con¬ 
tract. The contract of last year for packeting, assembling, 
and mailing vegetable and flower seed was continued in 
effect, the price being 94J cents per 1,000 packets, which in¬ 
cluded hauling to the city post office or to the mail cars on 
.track. There were also distributed during the year 244,468 
packages of new and rare field seeds, including 90,067 pack¬ 
ed of cotton seed. This distribution enables the farmers 
to secure seed of new and improved crops in sufficient quan¬ 
tities to produce stocks for future seeding, the general effect 
of which is very gradually to improve the crops of the 
country. 

FOREST, SERVICE ACTIVITIES. 

The usual activities of the Forest Service were materially 
affected by the entrance of the United States into the war. 
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Hie field force of tlie service assisted in the prdtocii<m of 
public works and transportation lines in the Na>ti<Mial Forest 
regions, and in the gathering of military reconnaissance in* 
formation valuable to Uie War Department. The number 
of live stock permitted to graze on the National Forests was 
increased up to the limit of safety for the range. Crop pro- 
ddbtion in and near the forests was stimulated wherever pos¬ 
sible. At the request of the War Department the service as¬ 
sisted in raising a regiment of skilled woodsmen and mill- 
men, officered by trained foresters and men experienced in 
the lumber industry, for woods service in France. A number 
of members of the Forest Service have been commissioned 
by the War Department in connection with forest work in 
France and with other activities relating to the national de¬ 
fense. 

The net area of the National Forests, or, in other words, 
the area actually owned by the public, was reduced during 
the year by 253,661 acres, making the total net area 155,- 
166,619 acres on June 30, 1917. Owing to the consolidation 
in several cases of two or more forests into one, the number 
of National Forests at the close of the fiscal year was 147, as 
against 152 on July 1, 1916. 

Beceipts frmn the National Forests touched a new hi^ 
level in the year, when they reached a total of $3,457,028.41, 
an increase over the previous year of $633,487.70. The chief 
increases were in receipts from timber sales, with a total of 
$1,692,520.21, and in those from grazing, with a total of 
$1,549,794.76. The total amount of timber cut from the 
National Forests in 1917 was 840,615,000 board feet, as 
against 714,505,000 board feet in 1916, while the amount of 
timber sold (mostly to be cut later) was more than double 
that in 1916. An increase of 25 per cent in the charge for 
grazing permits was made in the spring of 1917 in order that 
the diarge may more nearly represent the actual value of 
the grazing privilege. 

In the calendar year 1916, which includes <me-half of the 
fiscal year, the National Forests protective force fought 5,666 
fires, 5,406 of which were extinguished before $100 damage 
was dcme. The total damage chargeable to all the fires was 
only $198,599, as against $868,889 in 1916. Seven 
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lour hundred and ninety acres in the National Forests were 
planted to young trees during the fiscal year. 

The year brought a greater demand than ever for permits 
to graze live stock in the National Forests. On the ranges 
were 7,586,034 sheep, 1,953,198 cattle, 98,880 horses, 49,939 
goats, and 2,306 swine. 

New permits put in force for the operation of power plants 
and power-transmission lines in the National Forests brought 
the total minimum discharge capacity of plants operating 
under permit up to 570,959 horsepower. A recent decision 
of the United States Supreme Court in the case of a Utah 
power company fully upholds the right of the Secretary of 
Agriculture to regulate water-power development on Na¬ 
tional Forest lands. 

Permanent improvements constructed in the National For¬ 
ests during the year included 130 miles of road, 1,153 miles 
of trail, and 1,414 miles of telephone line. Preliminary work 
was begun under section 8 of the Federal Aid Boad Act, 
which appropriates $1,000,000 a year for 10 years for roads in 
or partly within National Fore^ built in cooperation with 
the States or counties concerned. 

On recommendation of the Forest Service, the National 
Forest Reservation Commission approved for purchase dur¬ 
ing the year, under the teims of the Weeks law, 175,468 
acres in the Southern Appalachian and White Mountains for 
nc^w National Forests. This brings the total amount of land 
approved for purchase in the two regions up to 1,455,563 
acres. 

Cooperation, in the form of a money allotment used chiefly 
for the hire of men to patrol the woods, was given 21 States 
in protecting the forested watersheds of navigable streams. 
The total allotment ^amounted to $100,000, and the cooperat¬ 
ing States contributed a total of $484,667 more toward the 
work. ‘ 

Investigative work on the National Forests brought some 
iniportant results affecting range management On high 
mountain lands it was found that erosion and decrease in soil 
fertility, following range depletion materially lengthens the 
j^eriod necessary for reveg^tion. Another study brought 
out the hitherto unrecognized importance of erosion in its 
j^rlier and less Mvere stages, and of leaching, as a cause of 
29190*—YKB19017—^ 
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range deterioration through the loss of soil fertility. 'A 
study of methods of,handling cattle made at the Jnmitda 
Bange Reserve demonstrated the importance of proper care 
and supplemental feed in saving the calf crop. 

Investigative work outside the National Forests covered 
a broad field. A summary of the study of the lumber in¬ 
dustry was published. Studies to aid the farmer in market¬ 
ing the products of his woodland were completed for Georgia, 
South Carolina, and Maine. An economic survey of farm 
woodlands in the eastern United States, in cooperation with 
the Office of Farm Management, was practically completed. 
At the Forest Products Laboratory investigative projects 
progressed to the stage of commercial demonstrations in the 
use of waste hemlock bark for roofing and for various paper 
products; in the treatment of timber to prevent sap stain; 
in the kiln drying of southern pine; and in the productioj;! 
of ethyl alcohol from wood waste. Over 500 tests were made 
upon Sitka spruce, white oak, and yellow birch to determine 
the influence of drying and steaming on strength, with par¬ 
ticular reference to use in airplanes. In the course of kiln- 
drying tests methods were perfected by which many species 
of wood can be dried in a much shorter time than is now 
required, and with less loss of material. Work was largely 
completed on spruce and ash for airplanes, the problem 
being to dry the material artificially in the minimum time 
without loss of strength and toughness as compared with 
air-dried stock. 

SUMMARY OF THE WORK OF THE BUREAU OF CHEMISTRY. 

WORK DONE IN CONNECTION WITH THE ENFORCEMENT OF THE 
FOOD AND DRUGS ACT, ' 

The enforcement of the Food -and Drugs Act constitutes 
the largest part of the work of the Bureau of Chemistry. 
The disposition of the foodstuff and drug industries to co¬ 
operate with the bureau continues to grow, with a resultiiig 
improvement in the quality of their products and the elimin¬ 
ation of spoilage and wastes. 

Special attention has been given to shipments of polluted 
or spoiled food. The canning of decomposed lii^vy beans ha6 
been suppressed. The interstate shipment of oysters ftt^ 
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polluted waters and tlie practice of adulterating oysters and 
scallops with water have been almost entirely checked. Co* 
operation with the State officials in improving the egg and 
milk supply has continued, with most satisfactory results. 
Action has been taken against the shipment of worthless 
citrus fruit, evaporated apples, and canned tomatoes adul¬ 
terated with water, and mixtures of cider vinegar with dis- 
tiUed vinegar or dilute acetic acid simulating genuine cider 
vinegar. 

Much educational work has been done to secure a strict 
compliance with the requirements of the net-weight amend¬ 
ment, and a number of prosecutions for violating the amend¬ 
ment have been brought with success. Work has been in 
progress to establish tolerances in filling packages of tea, 
coffee, cocoa, spices, and similar free-flowing materials. 

With the aid of State officials, the inspection of low-protein 
meal and cake made from delinted cotton seed, reported last 
year, was repeated and extended to the Pacific coast. 

The chief contribution of the Food and Drugs Act to the 
safeguarding of the people’s health has been its effect upon 
the drug and patent-medicine industry; upon the control 
of the traffic in polluted, decomposed, or filthy foods; and 
upon the elimination from foodstuffs of contamination with 
poisons such as lead and arsenic entering the product through 
the use of impure reagents in the process of manufacture, 
or of utensils made from improper materials. 

RESEARCH ON FOOD AND DRTTO MATERIAIS. 

Studies upon the effect of fertilizing wheat with nitrates 
and potash at different stages of growth have demonstrated 
that nitrates applied when the wheat is beginning to head 
affect the composition of the wheat, but not the yield, while 
application when the plant is 3 or 4 inches hi^ affects the 
yield, but not the composition. 

The results of the study of the proteins of the peanut have 
been published, and, in cooperation with the Bureau of Ani-" 
mal Industry, it has been shown that peanut meal is a valu¬ 
able ^eed for dairy cows. The chemical and physical prop¬ 
erties of the different parts of the kafir kernel have been 
studied. 
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A bulletin on the by-products of rice mills has been 
lished, and an investigation on the pearling of barley and 
the use of barley as food has been conducted. 

The changes in chemical composition which occur in the 
ripening of olives, oranges, grapefruit^ and cantaloupes have 
been investigated. The relation between the properties of 
tomato products and the quality of the raw material from 
which they are made has b^n studied. 

Further work has been done upon the preparation of cane 
and sorghum sirups, and upon the isolation and preparation 
of new sugars from various sources. The pollution of 
oysters, methods of self-purification, and the general sani¬ 
tary handling of oysters have been studied. 

CONSERVATION OF FOODSTUFFS. 

« 

Experiments were conducted to demonstrate that wheat is 
not necessary in fleshening poultry. An economical ration 
which will cause chickens to gain over 35 per cent of their 
initial weight in 14 days has been found. 

A bulletin on fish meal and one on the handling, transpor¬ 
tation, and uses of shrimp has been published. A bulletin 
on the methods of preserving fish by freezing has been 
finished. 

Work on potato silage as cattle food has been continued. 
Studies on the fermentation of sauerkraut have been ex¬ 
tended to the household preservation of corn, beets, and 
string beans, using vinegar or soured com meal as a starter. 

Progress in improving the methods of drying apricots 
and peaches has been made. It will soon be possible to con¬ 
duct the drying of potatoes and the manufacture of starch 
from potatoes on a commercial scale large enough to de¬ 
termine the question of costs. 

WORK RELATING TO THE WAR EMEROE^GT. 

A < 

Specifications for food products to be used in the Army 
and Navy have been prepared, and products offered to the 
military establishments have b^n analyzed and investigated. 
Chemical experiments relating to other supplies are under 
way. 
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• COLOR IRTBSUOATIONS. 

A new method of manufacturing phthalic anhydrid, of 
great value in the manufacture of dyes, has been devised, and 
one for the production of chlorin substances is now being 
tried out on a large scale. The utilization in the manu¬ 
facture of dyes of a number of products, which are either 
waste products of agricultare or products of agricultural 
origin obtainable in large quantities, has been investigated. 

A new and accurate method for the separation and iden¬ 
tification of oil-soluble colors in food products has been 
devised. 

BUREAU OF SOILS. 

~ son. SURVET. 

The Bureau of Soils mapped and classified the soils in 81 
areas of a total extent of 46,407 square miles, classified the 
land in 35 National Forest projects, and studied the soil con¬ 
ditions in seven miscellaneous projects. 

FEBTnjZER INVZSnOATIONS. 

At the Arlington Farm factory-scale experiments on the 
fixation of atmospheric nitrogen and kindred problems and 
(HX the production of phosphoric acid by a new process were 
successfully prosecuted. The work on nitrogen was done in 
cooperation with'the Ordnance Bureau of the War Depart¬ 
ment. The feasibility of cheapening the cost of production 
of sulphuric acid was also demcmstrated. 

The work on potash has consisted mainly in a survey of 
the cement indurtry of this country and Canada, with a view 
to determine the amount of potash recoverable as a by¬ 
product, and in the kelp work on the Pacific coast. 

The'results of the survey show that with the installation 
of proper equipment and witii certain slight changes in the 
process of cement manufacture it will be possible to produce 
lOO/XK) tons of potash annually in cement mills, nearly all of 
which is now wasted. This represents pearly one-half the 
normal domestic consumption. The factory for experimental 
wwk in the production of pota^ from kelp was erected and 
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equipped so far that of the money appropriated for the pur¬ 
pose sufficient funds remained for operative expenses during 
the ensuing year. The factory will begin operations as soon 
as the condition of the kelp beds warrants. 

CHEMICAL AND PHYSICAL LABORATORIES. 

The chemical laboratories, in addition to routine analytical 
work, continued research work on the problems of liming 
and on the inorganic constituents of soils. The efforts of 
the physical laboratory have been largely absorbed in solv¬ 
ing the physical problems connected with the fertilizer in¬ 
vestigations at Arlington Farm, but time has been found to 
continue research work on soil erosion, on the movement of 
water in soils, and on the colloidal condition of clay soils." 
Systematic study of the physical properties of the important 
soil types of the country is also being prosecuted. 

THE MORE IMPORTANT CONSTRUCTIVE DEVELOPMENTS 

IN THE WORK OF THE BUREAU OF ENTOMOLOGY DUR¬ 
ING THE FISCAL YEAR 1917. 

As a primary requisite to the most effective work under 
war conditions would be an extremely accurate knowledge 
of the exact conditions relative to the increase of injurious 
insects, and especially those threatening staple crops, over 
the whole productive area of the United States, the Bureau 
of Entomology, coincident with the declaration of war, and 
before the growing season, made arrangements with all of 
its field agents, with all of the State entomologists, with 
the professors of entomology in the agricultural colleges, 
and with all other prominent entomologists within the area 
of the United States, to begin a system of prompt reporting 
of prospective insect damage and of the increase from day 
to day of injurious species. This service was extended, 
with the cooperation of the men in charge of the Forest 
Service, the Bureau of Animal Industry, the Weather Bu¬ 
reau, the Bureau of Plant Industry, and of the Demonstra¬ 
tion Service, to the field corps of all of these branches of 
the department, tteports as received were digested, for¬ 
mulated, and published as a series of emergency circulars, 
which were sent to all of the State and station ^tomologists 
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and to OTery one in position to help by practical worit. The 
first of this series of emergency circulars was issued on May 
1, and subsequent issues hare been distributed (m the first of 
each succeeding month. 

The second line of emergency work was the perfection of 
plans for a large amount of practical instruction in insect- 
control methods and for thQ,snppression of insect outbreaks, 
as authorized by the Emergency Food Production Act. These 
plans have been made in cooperation with the States Re¬ 
lations Service of the Department of Agriculture and the 
extension divisions of the various States. Specialists of the 
Bureau of Entomology have been sent to the various States 
where their knowledge of species and their training and ex¬ 
perience in field conditions make them most useful. They 
have given lectures and demonstrations in the most improved 
methods of insect control to groups of farmers, stockmen, 
fruit growers, and others. The work planned covers effect¬ 
ively such impiNTtant fields in’ economic entomology as 
insects injurious to cereal and forage crops; insects injurious 
to stored products in granaries, mills, and warehouses; in¬ 
sects attacking truck and garden crops; insects injurious to 
orchard fruits, citrus fruits, cotton, rice, sugar cane, and 
domestic animals. Numerous emergency publications have 
been prepared, as farmers’ bulletins, posters, charts, etc., rela¬ 
tive to injurious insects. 

The shortage in sugar has made it highly desirable that 
honey production be increased as rapidly as possible. There¬ 
fore, a vigorous campaign was instituted to stimulate bee¬ 
keepers to increased honey production. In cooperation with 
the States Relations Service, circulars were sent to every 
county agent in the country for distribution, letters were 
mailed to individual beekeepers, and the effort has met with 
an enthusiastic response. At the request of the bureau, a 
honey market news service has been begun by the Bureau 
of Markets. 

The bureau fias placed at the disposal of the Medical Corps 
of the Army its men trained in medical entomology and all 
of the informaticm in its possession which the Army may 
need in connection with its important work in regard to 
oymp sanitation. 
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This comprises about all of the work undertaken by the 
bureau after and because of the oatranoe of the United States 
into the war. Yet, with regard to the other work of the 
bureau, not so directly called forth by the war emergency, 
but which nevertheless has a distinct bearing on war con¬ 
ditions, the following should be stated. 

As the result of the work of the past two years, and espe¬ 
cially as the result of extended field experimentation in 
Louisiana and Mississippi, it appears that important results 
in the use of certain arsenicals • applied in a certain way 
against the cotton boll weevil may be secured. 

Important contributions were made to our knowledge of 
the screw-worm and the nose bot, which are very important 
pests of domestic animals. 

Extensive experiments in northern Ohio against the grape 
berrymoth established conclusively the efficacy of two early 
sprayings of arsenate of lead applied by the ^Hrailer” 
method—^that is, by hand, with short leads of hose from the 
spraying outfit. Heretofore vineyardists have found it neces¬ 
sary to make applications of poisons so late in the season 
that the fruit at picking time was coated with the spray to 
an extent that greatly reduced its value. 

Effective control measures have been developed for many 
of the inse<^t envies of the pecan, and distinct advance has 
been made in the control of the codling moth by the develop¬ 
ment of an automatic band trap placed around the trunk of 
the tree. 

Notable progress has been made in the development of 
calcium arsenate, a substitute for arsenate of lead. This 
product may be readily and cheaply made at home. It has 
been taken up by manufacturers also, and is rapidly being 
adopted by orchardists on account of the economy in its use 
as compaj^ with other arsenical insecticides. 

The beetles that were killing timber in the yellow and 
sugar pine areas of the Yosemite National Park have been 
almost completely eliminated. The methods recommended 
by the bureau, as the result of long experimentalion, to pre* 
vent losses by white ants, are being adopted, so that Arneri*^ 
can manufacturers can now compete for foreign, trade. The 
methods devdoped by the bureau, applied to stored ship¬ 
building lumber and the large Army and Navy stores of 
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haadles, toat^poleS) wheelbarrows, cars, and other hardwood 
articles are preventing damage by powder-post beetles, 
which is often extremely serious. In previous wars, large 
Army supplies accumulated and held for some time have 
been found practically ruined by these insects. 

With regard to insects affecting truck crops, the principal 
accomplishments of the year have been the discovery of the 
place of hibernation of the slriped cucumber beetle, a suc¬ 
cessful study of the sweet potato weevil, and the completion 
of a ccHuprehensive work on the potato tuber moth. 

It has been tiiown that.the reason why the Angoumois 
grain moth has been so injurious to stored wheat in Pennsyl¬ 
vania is because of a wrong system of storage in tightly built 
bams and a thrashing at any time convenient to the owner. 
Early thrashing, with an entirely changed method of stmnng, 
the employment of fumigants, and clean methods will lessen 
the damage enormoutiy. Nearly a dozen species of weevils 
affecting stored beans, peas, cowpeas, and other edible 
legumes have been studied, and new facts have been learned 
in regard to their life histories and the effect of cold as a 
rmiedy. Observations were made on the successful heating 
of a flour mill in Kansas to destroy the Mediterranean flour 
moth. 

As late in the fiscal year an extensive flight of May beetles 
threatened-the Northern States with a severe infestation of 
white grubs, an illustrated poster giving the most up-to-date 
control measures for the pest, based upon intensive investiga¬ 
tions carried on during the previous three years, was dis¬ 
tributed throughout the threatened region. 

Special intensive investigations of the Hessian fly were 
begun in Illinois, Kansas, Nebraska, and. Missouri, in co¬ 
operation with State experts. This is the beginning of a 
large experimental research which will, probably continue 
for several years. Jhe great general outbreak of the Hessian 
fly has abat^ very perceptibly, excepting in eastern Kansas, 
where serious infestation of the 1917 crop threatens severe 
injury ijp the wintet-wheat crop of 1918. Energetic steps 
have been taken to induce the wheat growers to plow down 
their 1917 stubble, to plant their wheat at the fly-free date, 
and to undertake other preventive measures. 
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. It Viaa been discovered that the Argentine ant, now widdy 
distributed in the citrus region of that State, is largely re¬ 
sponsible for the sevedty of infestati<m by various scale in¬ 
sects of California citrus trees, diiefly by deterring the help¬ 
ful action of parasitic or benefidal insects. Several effective 
means of controlling the ants or preventing their access to 
citrus trees have been devised. 

Means of preventing much of the loss hitherto occasioned 
by insects to plants grown in greenhouses have been worked 
out, and this information is now available. 

Extension work in bee culture was carried on, in connec¬ 
tion with the Office of Extension Work South, in several 
States. Work on the wintering of bees has been continued, 
chiefly in testing various methods of packing for colonies 
wintered indoors, indicating that colonies heavily packed 
will produce this year an average crop of more than 50 
pounds, and possibly 100 pounds, greater than those insuffi¬ 
ciently packed. 

The most important new results of the work on the gipsy 
moth and the brown-tail moth have been the adoption of a 
new method of banding trees and the development of a tree¬ 
banding material prepared by the bureau in cooperation with 
the Bureau of Chemistry, resulting in a decrease in the cost; 
an increased effectiveness of the parasites imported from 
Eur<g>e and Japan and established in the infested regions 
in New England; new discoveries concerning the wilt disease 
of the gipsy moth; and the finding of a new caterpillar dis¬ 
ease of this insect. 

BUREAU OF BIOLOGICAL SURVEY. 

The work of the Bureau of Biological Survey relates to 
the control and conservation of wild birds and mammals 
and the investigation of their life histories and relation to 
agriculture. 

ECONOMIC INVESTIGATIONS.* 

Efforts have bwn directed primarily against predatory 
animals and noxious rodents. Great saving of live stock 
has been effected through the destruction of more titan 100,- 
000 predatory animals, about 76,000 of them through pdsott- 
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ing campaigns. ' The epidemic of rabies which has endan¬ 
gered western live stock as well as human life has been re¬ 
duced to sporadic outbreak& Campaigns against ground 
squirrels, prairie-dogs, and jack rabbits in the West have 
saved vast quantities of hay, forage, and grain crops. Ef¬ 
forts have been continued against po^et gophers, field mice, 
and moles, and initial steps hav^e been taken for a nation-wide 
campaign against house rats and mice. Experiments in the 
domestication of native fur-bearing animals have developed 
information of great value to the fur-producing industry. 

Special attention to instances of damage by birds to crops 
has demonstrated that certain birds are too abundant in some 
locaUties for the best interests of agriculture. Damages to 
fruits in Arizona and to rice in Louisiana were investigated 
and such remedies applied as were possible under existing 
law. Fidd investigations of the European starling were 
made and a report partially completed. Alkaline poisoning 
was found to be the cause of a sickness among wild ducks 
about Great Salt Lake. Studies on the attraction and pro¬ 
tection of birds and methods of increasing the food supply 
of wild ducks resulted in the publication of two bulletins 
and the preparation of five others. 

BIOLOGICAL INVESTIGATIONS. 

To ascertain the conditions most favorable for species use¬ 
ful to the farmer, additional data have been assembled on 
the' distribution, abundance, and habits of birds and mam¬ 
mals, including reports from about 50 voluntary observers 
on migration and on enumerations of birds nesting on cer¬ 
tain areas. Field work on biological surveys was conducted 
in several States and investigations were made of the breed¬ 
ing areas and wintering grounds of migratory wild fowl. 
Beports bn these projects, as well as technical revisions of 
several genera of mammals, are in various stages of com¬ 
pleteness. ' 

UAMMAL AND BIRD RESERVATIONS. 

Five national mammal and 69 national bird reservations 
are administered in order to maintain wild life in the proper 
ratio to safeguard agricultural and recreational interests. 
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The feeding of the ^ at the winter refuge in W 7 <nning 
greatly reduced the losses of these animala Those which 
now occur are due chiefly to lack of food before reaching the 
refuge, the kiUmg of cows with unweaned calves, and illegal 
slaughter by tusk hunters. Elk were transferred from Yel¬ 
lowstone Park to widely separated forests and preserves. 

INTEBSTATB COMMBRCB IN OAUB. 

Activities of officials are each year reducing the number of 
violations of the act regulating interstate commerce in game. 
The war’s interference with exportations of mammals and 
birds from Europe has compelled importers to look to South 
America and the Oriwt. Only about a fourth as many 
canaries were entered as last year, only 6 per cent of the 
number of pheasants as in 1912, and no European partridges. 
Importations of quail from Mexico increased fourfold over 
1916. Losses from quail disease during quarantine at the 
border were comparatively few, but were heavy from other 
causes after the birds reached their destinations. 

HIOKATOBT-BIBO IJIW. 

Violations of the migratory-bird regulations in 805 cases 
are withheld from prosecution pending decision of the Su¬ 
preme Court on the constituti<mality of the law. Widespread 
observance, however, has resulted in a greater protection for 
insectivorous birds, a -marked increase of waterfowl and 
shorebirds, and the coming of thousands of these birds to 
localities where they had not nested for years. 

BTJtlEAU OF CROP ESTIMATES. 

The Bureau of Crop Estimates prepares the Government 
crop reports, which -are issued monthly and relate to esti¬ 
mates of acreages planted, growing conation, yield per acre, 
total production, numbers, prices, and value of about 70 
different crops and classes of live stock in the United Statea 

For cdUecting data in the field the bureen a 

trained field agent in each State, crop specialists ,for cotttm, 
tobaeoo^ rice, truck, aod fruit crops; andl-approximately 
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176,000 Toluixtary crop reporters, mostly farmers, one in esch 
agricultural township, one or more in every county, and large 
numbers who report upon special crops or classes of live 
stock. All of these report monthly directly to the bureau, 
where the reports are tabulated and averag^ separately for 
each class, crop, and State. 

The bui^u also utilizes all othw sources of information 
on crop conditiona * 

' The estimates for each crop and State are made by the 
Crop Reporting Board, which is composed of the principal 
administrative officials of the bureau and (me or more field 
agenta Every step ih the preparation and issuance of the 
crop reports is properly safeguarded, imd all employees of 
the Department of Agriculture are prohibited by law, under 
penalty of a fine of $10,000, or imprisonment for ten years, 
or both, from giving out advance information, or from q>ecu- 
lating in any product of the soil, or from compiling or issu¬ 
ing any false statistics relating to cropa 

The accuracy of the crop reports is indicated by the fact 
that for the last five years the December estimates of the 
cotton crop have c(»ne within less than 1 per cent of the 
total ginnings as reported in the following March by the 
Bureau of the Census, and for the last two years the esti¬ 
mates have come within lees than one-half of 1 per cent of 
the total ginninga 

The monthly crop reports enable farmers to plant and 
market their crops intelligently, transporttdicm companies to 
provide cars to mcrve the crops after harvest, banWs to pro¬ 
vide funds for financing crop production and marketing, 
and manufacturers to estimate in advance the probable needs 
of farmers for implements, fertilizers, and other supplies. 
The Government crop reports also benefit farmers and con¬ 
sumers alike in that Jbhey tend to stabilize prices and prevent 
the issuance of erroneous and mideading crop reports by 
private speculators. 

The organization and facilities of the Bureau of Crop Elsti- 
mates have been utilized freely since the entrance of the 
United States into the war to estimate stocks of food and 
feed on farms, surpluses available for export, and the needs 
of allied and nwtral countries in Europe. These estimates 
were an important factor in formulating the d^artment’s 
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program for increased food production and conserratimi in 
1917 4nd 1018. 

STATES BELATIONS SERVICE. 

The States Belations Service represented the Secretary of 
Agriculture in his relations with the State agricultural col¬ 
leges and experiment stations under the acts of Congress 
granting funds in support of the stations and of cooperative 
extension work in agriculture and h<nne economics; con¬ 
ducted investigations relating to agricultural schools, farm¬ 
ers’ institutes, and home economics; and supervised tiie work 
of the agricultural experiment stations in Alaska, Hawaii, 
Porto Bico, and Guam. Its usual work was, however, modi¬ 
fied and extended for the special purpose of coordinating the 
activities of the various agencies with which it cooperates 
and maintains administrative and advisory relations in a 
united effort to meet more effectively the conditions created 
by the war, more particularly in promoting food production 
and conservation. 

The work and expenditures of each of the State experi¬ 
ment stations were examined and reported upon by a repre¬ 
sentative of the service, and various questions of general 
pplicy and future development of the stations were consid¬ 
ered. Besearch projects, especially those under the Adams 
fund, received careful scrutiny and constructive criticism. 
As a whole the projects under this fund, as well as other 
work of the stations, are steadily becoming more thorough 
and more competmit to yield definite answers to specific ag¬ 
ricultural problems. Working in connection with the agri¬ 
culture committee of the National Besearch Council, the 
service aided in enlisting a large number of the experiment 
stations in studies of various practical emergency questions. 
The experiment stations in Alaska, Hawaii, Porto Bico, and 
Guam maintained the more important of th^ usual lines of 
work, but concentrated their efforts mi increasing the local 
production of food supplies. 

In the development of the cooperative extension work 
progress was made in the more exact determination of the 
scope and limitations of the work and relatumships imposed 
by the Coopmvtive Extention Act and related Federal and 
State legislation, and a more omnplete and satisfactory un- 
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derstftnding of mutual privileges and obligations involved 
in cooperative enterprises was arrived at both with State in¬ 
stitutions and organizations and with bureaus of the depart¬ 
ment. An added impetus was given to the already well- 
established policy of promoting local organizations to aid 
the county-agent and home-demonstration work. Extension 
workers conducted successful campaigns for increasing the 
acreage and yield of staple^ food crops, encouraging home 
gardening, promotingi various forms of household thrift, 
especially canning and other means of preserving perishable 
foods, increasing the production of foodstuffs in the South 
without injury to cotton growing, securing an adequate sup¬ 
ply of suitable containers for canning, and aiding farmers 
to secure labor, labor-saving machinery (tractors), seeds, and 
fertilizers. 

Studies of the digestibility of cereal foods, fats, and oils, 
and of methods of cleaning textiles, were continued. The 
general campaign for food conservation was aided especially 
by supplying information in the form of brief popular bul¬ 
letins, leaflets, and press articles regarding the rational and 
economical use of foods. A dietary survey of selected fam¬ 
ilies in different parts of the Unit^ Stat^ was undertaken 
as a part of a general survey of the food resources of the 
country. Studies of various emergency and service rations 
were made in cooperation with or at the request of other 
departments of the Government. 

Studies of the methods and subject-matter of instruction 
in agriculture, especially in secondary and elementary rural 
schools, with a view to improving such instruction and mak¬ 
ing it more practically useful, were continued as heretofore. 
Information regarding farmers’ institute work was collected,'^ 
tabulated, and published as usual. The collection of illus¬ 
trative material for use in visual instruction was enlarged 
and improved. 

OFFICE OF PUBLIC ROADS AND RURAL ENGINEERING. 

This^ofiice began the administration of the Federal Aid 
Boad act, by which the Government appropriated $76,000,000 
to be expended in the construction of post roads in connection 
with an equal amount to be^provided by the States, and $10^ 
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000,000 to be expended in forest road improvement, b;^ a re¬ 
organization which included the establishment of 10 dis¬ 
tricts. As a result of t^e Fedwal act, all States now have 
adequate legislation to enable them to participate in the ap¬ 
propriation. Forty States submitted 148 pn^'ects, involving 
a total approximate length of 1,780 miles. One hundred and 
thirty-nine of these projects, aggregating 1,182 miles, have 
been approved, involving the expenditure of $8,465,678.76 of 
Federal funds; 84 projects, 107.74 miles in length, involving 
$990,684 in Federal funds an9 $2,226,944.74 total of all funds, 
have been completed, are under construction, or are ready 
for construction. 

On National Forest roads there have been 1,245 miles of 
reconnaissance surveys, 202 miles location surveys, 662 miles 
preliminary investigations, 119 miles maintenance work, and 
87 miles construction. The Kamas-Stockmore project, 88 
miles long, extending from Kamas, Summit County, to 
Stockmore and Hanna, Buchesne County, Utah, is one of 
the projects completed. The Questa-Elizabethtown, in Car- 
s(Mi National Forest, New Mexico, the Blewett Pass in 
Washington, and the Rabbit Ears Road in Colorado, also 
were cCmpleted. 

The following experimental roads were completed: A bitu¬ 
minous gravel concrete road 4| miles long between Alex¬ 
andria and Oum Spring, Fairfax County, Va., and a surface- 
treated gravel road, about 2 miles, from Gum Spring to 
Mount Venum, in the same county. Construction of the 
top-soil road through Chapawamsic Swamp, in Prince Wil¬ 
liam Coimty, Va., was nearing completion at the end of the 
fiscal year. 

Two more of the post-road projects, 14 of which had been 
constructed, were completed—the Licking and Muskingum 
Counties, Ohio, 24 miles, and the McDowell County, N. C., 
18.3 miles. The last of these roads, at Dubuque, Iowa, 19.2 
miles, was nearing completion at the close of the fiscal year. 

This Office continued educational work in supervising and 
constructing object-lesson roads, making surveys, and pre¬ 
paring plans of roads to serve as models for highway fa¬ 
cials, planning model county highway qrstems, coopentting 
in improvement of natitmai park and forest roi^ etdleeting 
and disseminating infonnation pertaining to road building 
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and maintenance, giving maintenance object lessons, advis¬ 
ing in bridge work, furnishing engineers to supervise con¬ 
struction of object-lesson roads in the various States, mak¬ 
ing surveys, and preparing plans in a number of States. 

The office published in a series of five bulletins the results 
of the 1914 census relating to mileage of improved and un¬ 
improved roads, taxation, revenues, and bond issues; pub¬ 
lished data relating to Slate highway mileage and expend¬ 
itures, to automobile registration, and to the disposition of 
revenues derived therefrom; collected data in aboutlOO coun¬ 
ties and townships to ascertain cost of operation, procedure 
in construction, types of road, character of materials used, 
systems, and methods of maintenance, to determine the weak¬ 
ness in local systems of management, and to form a basis for 
a series of publications dealing with local road construction, 
maintenance, and administraticm. 

It published a bulletin upon the management, operation, 
and discipline and the results obtained in convict road camps, 
and another upon the results of the studies of an experi¬ 
mental road convict camp conducted in Georgia, to determine 
the efficiency, economy, and practicability of applying mod¬ 
em methods of penology, sanitation, health, and dietetics to 
the management of concist labor camps. 

In the laboratories of the office, 1,345 samples of road ma¬ 
terial were analyzed or tested, and in a conference of State 
highway testing engineers and chemists called to meet in the 
office, standard forms of specifications for. materials to be 
used in various types of road construction were recom¬ 
mended, as also were standard methods of sampling, testing, 
and reporting test results. 

Experiments were conducted to determine the beet meth¬ 
ods of using water in irrigation, advice was given to farmers 
on engineering features of pumping equipment for irrigation, 
experiments were conducted for improvement of irrigation 
equipment, and a general campaign for the proper utilisation 
and economy of water was instrumental in adding 100,000 
acres to the irrigated area of California, the newly irrigated 
land producing good crops of wheat and barley. 

A widespread campaign was conducted to readi individual 
landowners an(^ induce them to improve by drainage lands 
which had produced only frcmi 10 to 76 per cent of what 
29190*—-YKB1917- 1 
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they could be made to yield. Particular attention was given 
to small wet areas on farms. Plans for eliminating such wet 
areas were made for 269 individual tracts, scattered in 19 
States. 

There were made ready for distribution plans of farm 
houses, a community building for use in rural communities, 
hollow-tile dairy bams, a hollow-tile general bam, a tile 
bam to suit northern conditions, milk houses, brick silos, 
wooden-hoop silos, hog houses, a cattle-feeding shed for 
northern and western conditions, a reinforced-concrete water 
tank, root and potato storage cellars, and sweet-potato curing 
and storage houses. 

THE WORK OF THE BUREAU OP MARKETS. 

Through the investigational and demonstrational work of 
the Bureau of Markets, extensive studies of the existing 
methods of marketing and distributing farm products, with 
a view to suggesting improvements and economies, were 
made. These studies include the methods of marketing such 
farm products as cotton and cotton seed; live stock, meats, 
wool, dairy products, and other animal by-products; grain, 
seeds, and hay; and the various fmits and vegetables. In¬ 
vestigations are made of the possibilities of cooperative pur¬ 
chasing and marketing organizations, uniform systems of 
accounts are devised and demonstrated, and many questions 
regarding the transportation of farm products and the more 
eflScient utilization of cars receive attention. Reports were 
received and tabulated from practically all boat lines and ex¬ 
press companies handling perishable fruits and vegetables 
regarding the number of shipments handled by them. In¬ 
vestigations covering the handling, grading, and packing of 
various farm crops also were made. Assistance was given to 
cities in improving local marketing conditions. Studies of 
the economic value of cold storage in the conservation of 
foodstujSfs and methods of eliminating wastes both in storage 
and at the markets were conducted. The possibilities of for¬ 
eign markets for American farm products under normal 
conditions were studied. 

The bureau cooperated with the States in^the employment 
of agents to study methods of marketing and distributing 
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farm products and to asrast in coordinating marketing ac¬ 
tivities. 

Studies of agencies which loan (m mortgages and extend 
personal credit to farmers and studies of, organized activity 
among farmers for credit improvement and other means of 
increasing fann credit also were made by the bureau. In¬ 
vestigations were made and assistance given in organizing 
various other cooperative associations. 

In its service work the Bureau of Markets issued several 
series of daily and other reports. These have increased rap¬ 
idly in number and in their usefulness to all engaged in the 
marketing of farm products. The scope of many of these 
reports has been enlarged greatly through the provisions 
contained in the food production act. They may be classified 
as follows: 

1. Market news service on perishable fruits and vegetables (one 
dally and two weekly reports). 

2. Market news service on live stock and meats (three daily, one 
weekly, and two monthly reports), 

8. Market news service on honey (biweekly reports). 

4. Market news service on grain and hay (biweekly reports). 

6. The Seed Reporter (monthly). 

6. Reports on the supply of wool (quarterly). 

7. Reports on manufactured dairy products and oleomargarine 
(monthly). 

8. Cold-storage holdings of apples, eggs, dairy products, meats, and 
fish (monthly). 

9. Dally market reports on locally grown truck products, issued in 
cooperation with local agencies in different cities. 

The enforcement or administration of three Federal laws 
has been intrusted to the Bureau of Markets: (1) Under the 
United States Cotton Futures Act, which became a law Au¬ 
gust 18, 1914, standards have been established for nine 
grades of white cotton, five grades of yellow-tinged cotton, 
and three grades of yellow-stained and blue-stained cotton. 
(2) The United States Grain Standards Act was enacted 
August 11, 1916. Under this act, official standards of the 
United States for shjelled com and wheat have been estab¬ 
lished and promulgated by the Secretary of Agriculture, and 
tentative grades are being considered for oats. The work of 
the inspectors licensed under the act is reviewed by a super¬ 
visor in each of the 86 districts into which the country has 
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been divided. (8) The main purpose of the United States 
Warehouse Act, which became a law on August 11,1916, is 
to establish a form of war^ouse receipts for cotton, grain, 
wool, tobacco, and flaxseed, and to make these receipts ne¬ 
gotiable as delivery orders or as collateral for loans. Thus 
far, rules and regulations for administering this act in re¬ 
spect to cotton have been issued. 



THE SOY-BEAN INDUSTRY IN THE UNITED STATES. 


By W. M6B8E, 

Scientiflo AsHstant in Forage-Crop Investigations, Bureau of Plant 

Industry. 

EARLY HISTORY OF THE SOY-BEAN INDUSTRY. 

T he rapid rise of the soy bean (also called soya and soja 
bean) to a crop of special importance in the world’s 
commerce in the past few years is one of the most remark¬ 
able agricultural developments of recent times. It is a plant 
of ancient cultivation in China, Japan, and Chosen (Korea). 
(PI. I, fig. 1.) The annals of Old China set forth the 
fact that the soy bean was an important food with the 
Chinese fully 5,000 years ago. When the ports of China 
were first opened to foreign commerce, the trade in beans 
and bean products was found to have been a long-established 
and flourishing- institution. In value and in extent and 
variety of uses the soy bean is the most important legume 
grown in Asiatic countries. In addition to a very consider¬ 
able utilization for human food in various ways in the 
Orient, large quantities are utilized by first extracting the oil 
and then using the cake for stock feed and as a fertilizer. 

Near the close of the eighteenth century the soy bean found 
its way to Europe, its cultivation being recorded in Eng¬ 
land in 1790. It is mentioned in the Unit^ States as early 
as ^801. For several decades, however, it was regarded 
more as a botanical curiosity than as a plant of much eco¬ 
nomic' importance. In 1875, Prof. Haberlandt began an 
extensive series of experiments in Austria with the soy bean 
and strongly urged its use as a food for both man and beast. 
Although considerable interest was aroused during the ex¬ 
periments, the soy bean failed to attain the success hoped 
for by the experimenter. 
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Previous to the Russian-Japanese war China and Japan 
'^re not only the greatest producers but also the greatest 
consumers A the soy bean and its products. During the 
war the production oi the crop was greatly increased through¬ 
out Manchuria. After the war, however, it became neces¬ 
sary to find new markets for the surplus beans, and trial 
shipments were made to Europe. The first attempts to in¬ 
troduce the soy bean and its products into European markets 
were generally unsuccessful because of the unsatisfactory 
condition in which the beans and cake were received, owing 
to poor shipping facilities. About 1908 a large trial ^ip- 
ment made to English oil mills was received in much better 
condition than previous shipments, and the results obtained 
were so satisfactory that larger imports were made. 

Following this marked success in the utilization of the 
soy bean as an oil seed, its use extended rapidly to the Con¬ 
tinent, and the importations of beans from Manchuria and 
Japan soon reached enormous proportions. The beans were 
utilized by extracting the oil, which was found valuable 
for various industrial purposes, leaving the bean cake for a 
cattle food. As the value of the oil and cake came to be 
recognized, new uses and markets were found, and the trade 
assumed such large proportions that the soy bean has 
become an important competitor of other oil seeds. 

SOY BEANS IN THE UNITED STATES. 

As previously stated, the soy bean was introduced as early 
as 1804;, but it is only within recent years that it has become 
8 crop of much importance in the United States. (PI.-1, 
fig. 2.) Until the present season it has been grown 
primarily as a forage crop, though a constantly increasing 
demand for seed for food and planting has led to the de¬ 
velopment of a very profitable soy-bean seed industry in 
many sections of the South and the com belt. The large 
yield of seed, the ease of growing and handling the crop, the 
value of the beans for both human and ani m al food, and the 
value of the oil and meal all tend to make this crop one of 
great potential importance and to assure its greater agri¬ 
cultural development in America. 
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CULTURAL REQUIREMENTS. 

*^6 soy bean has about the same range of climatic adapta¬ 
tion as com and can be grown successfully on nearly all 
types of soil. The cotton belt and the southern part of the 
c(fcn belt are most favorably situated for the production of 
seed, although fairly profitable yields of seed have been 
produced farther north by some of the new improved 
early varieties. The yields of seed to the acre in various sec¬ 
tions of the country range from about 15 to 25 bushels in 
the Northern States and from 25 to 40 bushels in the South¬ 
ern States. The cultivation and handling of the crop are 
accomplished almost entirely by machinery in this country, 
the ordinary farm equipment meeti];Lg all requirements of 
the crop. 

VARIETIES. 

Varieties of soy beans are differentiated largely by the 
color and size of seed (PI. II), though they differ in time 
required to mature, habit of growth, etc. At the present 
time about 20 varieties are handled commercially by 
growers and seedsmen, although more than 500 distinct 
varieties are known and have been grown by the Depart¬ 
ment of Agriculture on its testing grounds. The yellow- 
seeded sorts are preferred for food and the production of 
oil and meal and include the following: Mammoth (late), 
Tokyo (late), Hollybrook (medium late), Haberlandt (me¬ 
dium late), Medium Yellow (medium). Mikado (medium), 
Ito San (early), Manchu (early), and Elton (early). For 
forage, the black and brown seeded varieties are most suit¬ 
able and include Barchet (late), Biloxi (late), Peking (me¬ 
dium), Wilson-Five (medium), Virginia (medium late), 
Early Brown (early), and Black Eyebrow (early). 

SOY BEANS AS FORAGE. 

As already noted, the soy bean has been grown in the 
United States primarily as a forage plant, and as such it is 
a valuable crop in many ways. When cut for hay, one of its 
most common uses, the soy bean makes a very nutritious 
forage relished by all kinds of stock. Feeding experiments 
indicate that soy-bean hay is comparable to alfalfa or red- 
clover hay.. As an ensilage crop combined with com, the 
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soy bean is growth to a very considerable extent in (Ira N<»^ 
em States* This silage Wps well, is readily eaten fay (fijodfa, 
and animals fed cm, it show good gains in flesh and 
production. One of the most profitable methods of utilising 
the soy bean is as pasture for h<^, supplementing a C9m 
ration. As a pasture crop, the soy bean is extensively grown 
in the Central and Sou^em States. Although not widely 
used as such, the soy bean has an important place amonj^ 
soiling crops. Having a high protein value, the crop is fed 
to good advantage with less nitrogenous crops, such as com, 
sorghum, and millet. 

The soy bean has many points of superiority over the cow- 
pea. As forage it has a higher feeding value and is much 
easier to handle. In those sections where the cowpea has 
long been grown, the soy bean is gradually increasing in 
acreage and is taUng the place of the cowpea in the fanning 
^sterns to a greater extent. 

SOY BEANS FOR OIL. 


The soy bean was first utilized for the production of oil 
and meal in the United States about 1910 by an oil mill on 
the Pacific coast. The beans were imported from Manchuria, 
and the success of the industry is indicated by the continued 
production of the oil and meal and the increasing imports of 
soy-bean seed from Manchuria. 

American-grown seed was first crushed for oil the latter 
part of 1915 by a few cottonseed-oil mills in North Carolina. 
A shortage of cottonseed and a surplus of soy-bean sec^ 
led to a rather extensive use of domestic-grown seed for 


this purpose. However, during the season of 1916-17 no 
domestic-grown beans were utilize for oil, owing to the 
extremely high price of seed. The cottonseed-oil mills of the 
South saw the possibilities of the soy bean as an oil seed, 
and many mills throughout the cotton belt o<mtracted with 


planters for seed of the 1917 crop. This led to a coj 


erable increase of acreage. Luge quantities of ]£aRchi|itia|k 
beans have been import^ during tiie past fbw mow)U|^iS^ 
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FIG 2—A FIELD OF THE BILOXI VARIETY OF SOY BEANS GROV7N 
AT BILOXI. MISS. 











PODS AND SEEDS OF THE MOST GENERALLY GROWN VARIETIES OF 

SOY BEANS. 
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FIG. 1.—LARGE BLOCKS OF FRESHLY MADE BEAN CURD, “TOFU." 
READY TO BE CUT UP INTO SQUARES AND SOLD TO THE 
HOUSEWIFE. 

rhotographcd by F. N. Mcyei, Agricultural Explorer, U. S. Department of 
Agriculture. 



FIG. 2.—LARGE BAMBOO TRAY OF VARIOUS KINDS OF SOY-BEAN 
CHEESE OF THE DRIER TYPE. 
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PLATE IV 



FIG 2-LARGE EARTHEN JARS FULL OF SQUARES OF BEAN CURD 
WHICH ARE COVERED OVER WITH SPICED BRINE AND SOY SAUCE 

After several months^ curing a bean cheese is formed, which can be kept for many 
jcars rhotograplied by F N. Meyer, Agricultuial Lxplorer, U. b. Depaitmeiit 
of Agriculture. 
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PLATF V 



Photographed by F >• Meyer, Vgricultural > xplore’", I fc> Department of Vgnculture 











Photographed by F. N. Meyer, Agricultu’-al Explorer, V b l>epartment of Agriculture 
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other oil seeds, such as cottonseed and linseed. According 
to data obtained from different mills, 1 ton of soy-bean seed 
yields from 28 to 31 gallons of oil and about 1,600 pounds 
of meal. 

The oil extracted from the soy bean in many respects re¬ 
sembles cottonseed oil, though it dries more rapidly. This 
oil has a good color, has but a faint odor, and is rather 
palatable. New trade uses are being constantly found for 
soy-bean oil, and it has become an important competitor of 
other vegetable oils. It was first used in the United States 
in its crude state, principally in the manufacture of soft 
soaps. In the search^ for new oils to replace linseed oil for 
paint purposes, partly or wholly, soy-bean oil was found 
most suitable. Paint grinders are using successfully large 
quantities of this oil in the manufacture of certain types ot 
paint. Manufacturers of butter and lard substitutes are 
using considerable amounts of soy-bean oil in their products. 
Other uses for which this oil is employed are in the manu¬ 
facture of explosives, linoleum, varnish, and foodstuffs. 

Soy-bean oil has been studied with other oils by the Office 
of Home Economics and found to compare favorably with 
the more common table oils with respect to digestibility. In 
view of the rapid improvement in the process of refining 
this oil, there seems to be scarcely any use to which oil is 
put in the manufacture of foodstuffs in which soy-bean oil 
may not eventually be found to have an important place. 

SOY-BEAN MEAL. 

The soy-bean cake, remaining after the oil is expressed, is 
ground into meal and used in the manufacture of food¬ 
stuffs, for cattle feed, and as a fertilizer. The meal or flour 
produced from American-grown yellow varieties is bright 
yellow in color when fresh and has a sweet, nutty flavor. 
Samples of meal from different sources range from 46 to 52 
per cent protein and from 6 to 8 per cent oil. 

As a human food, soy-bean flour has been used in the 
United States principally as a special article of diet and 
sold by companies manufacturing special foods of low starch 
content. The flour or meal can be successfully used as a 
constituent of bread, muffins, biscuits, or pastry. Extensive 
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tests have been conducted by the United States Department 
of Agriculture with soy-bean flour in the making of bread 
and pastiy. In these various food products about one- 
fourth soy flour and three-fourths wheat flour has been 
found to be the proper proportion. In some of the pastry 
products, however, as much as one-half soy flour can be used. 
During the past year the use of soy-bean meal has gained in 
popularity on account of the many palatable products that 
may be made from it. 

The value of soy-bean meal as a stock feed for producing 
meat, milk, and butter is well established by practical ex¬ 
perience, supplemented by carefully conducted experiments 
made in both Europe and America. In European countries 
soy-bean cake ground into meal is used largely for feeding 
cattle. It is one of the cheaper of the highly nitrogenous 
feeding stuffs and is therefore one of the more economical 
feeds for balancing rations deficient in nitrogen. Owing to 
its high content of protein, the meal should be used with the 
same precautions as are observed with other highly con¬ 
centrated feeds, to avoid digestive troubles. As yet, soy¬ 
bean meal is not used extensively in the United States as 
stock feed. When the value of the meal in the production of 
beef, milk, and butter becomes properly recognized, there 
will doubtless be a large market for it as feed. 

Although large quantities of soy-bean cake have been im¬ 
ported into the United States during the last few years, little 
has been heard of its use in the manufacture of commercial 
fertilizers. Considerable quantities of meal produced from 
crushing American-grown beans in 1915-16 were utilized 
by manufacturers of fertilizers, and during the past few 
months meal from imported beans has been taken in large 
quantities for this purpose. While soy-bean meal has a high 
value as a fertilizing material, a more economical practice 
would be to feed the meal to live stock and apply the result¬ 
ing manure to the soil. 

SOY BEANS FOR HUMAN FOOD. 

In Asiatic countries, especially China and Japan, the soy 
bean and the various food products made from it are so 
largely consumed that it is second only to rice in importance 
as a food crop. The soy bean is eaten to only a very small 



The Soy-Bean Industry in the United States. 107 

extent like other beans; but in China and Japan it is elab¬ 
orated into a great variety of products, all having a high 
percentage of protein and making a well-balanced diet when 
eaten in connection with the staple food, rice. Some of these 
products are said to be eaten at every meal and by rich and 
poor alike. Of these numerous preparations, only one, 
^‘shoyu,” or ‘‘soy sauce,” has been introduced to any ex¬ 
tent in other countries. It is quite possible that some of 
these products would appeal to the Ameriain taste and with 
proper exploitation become established on the American 
market. 

Although the soy bean as an article of human food has 
attracted attention from time to time in the United States, 
thus far it has been used but little except as a special food 
for invalids. The beans crnitain only a trace of starch 
and are highly recommended as a food for persons requiring 
a diet of low starch content. During the past year, however, 
much interest has been manifested in the possibilities of the 
soy bean as a staple food. Many schools of cookery and 
domestic science throughout the country have conducted ex¬ 
periments rather successfully, utilizing the dried beans in the 
manner of the, navy bean. As a result, the dried beans can 
now be purchased in the markets in nearly all of the large 
cities. The variety .and palatability of the forms in which 
the bean can be served make it a very desirable article of 
food, and it may be expected to grow in favor as it becomes 
better known. 

DRIED BEANS. 

The mature or dried beans of the yellow-seeded varieties 
may be utilized in making numerous palatable and nourish¬ 
ing dishes. When prepared like the ordinary field or navy 
beans, the soy beans should be boiled slowly, with a small 
amount of soda added to the water; otherwise they tend 
to become hard and tough. The boiled beans may be used 
in bean loaf and bean croquettes; in fact, in the same recipes 
as boiled navy or field beans. During the season of 1916 
about 100,000 bushels of American-grown soy beans were 
packed as baked beans by several canning companies in the 
Central and Eastern States. The soy beans may be mixed to 
good advantage with the field or navy beans for baking, 
using two-thirds soy beans and one-third navy beans. 
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When properly roasted and prepared, the dried beans of 
any of the varieties make a good coffee substitute. Those 
fond of cereal beverages pronounce it equal to many of the 
preparations on the market. 

In China the beans are soaked in water and roasted, the 
product being eaten after the manner of roasted peanuts. 
This method of preparing the beans is improved by soaking 
the beans for about 12 hours in a 10 per cent salt solution, 
boiling slowly for about 30 minutes, and then roasting to a 
light-brown color. The yellow-seeded and green-seeded 
varieties are preferable, as they make a product of better 
appearance. 

GREEN BEANS. 

When soy beans are three-fourths or more grown, the seed 
makes a most palatable and nutritious green vegetable. As 
such it may be used much as is the green pea or the Lima 
bean. The pods are somewhat tough and not desirable to eat. 
The green beans are rather difficult to shell, but after cook¬ 
ing in the pods for about five minutes they shell out very 
easily. Those beans may also be canned, like green peas, and 
they thus make an excellent green vegetable for the winter. 
One large canning company has successfully packed the 
green soy beans. 

A few hills of either the green-seeded or the yellow-seeded 
varieties, in successive plantings, may be grown in the garden 
as a green vegetable for the summer and fall and for 
canning. 

SOY-BEAN MILK. 

If the dried beans (yellow or yellowish green varieties) 
are soaked for a few hours, then finely crushed (as in a 
meat grinder) and boiled in three times the amount of 
water as of bean material for about 30 minutes, a milky 
emulsion is obtained which is very similar in appearance and 
properties to cow’s milk. This liquid, separated out by 
means of a very fine sieve or through a cloth filter, is the soy¬ 
bean or “vegetable” milk used so extensively in China. 
Soy-bean cake, after the oil is expressed, or whole soy-bean 
meal can be utilized quite as well as the whole bean in 
the manufacture of the milk. When the meal is used. 
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about seven times as much water is added as there is meal, 
and the mixture is boiled for about 10 minutes. 

Soy-bean milk has a rather strong characteristic taste and 
odor which may be masked by the addition of a small quan¬ 
tity of coumarin or vanillin. This “vegetable milk” can 
be used successfully in numerous preparations, such -as 
breads and cakes, in creaming vegetables, in milk chocolate, 
and in custards. If allowed to remain in a warm place the 
milk becomes sour, like animal milk, and in that form may 
be employed just as is sour milk or buttermilk. In Japan a 
concentrated or condensed milk is obtained by evaporating 
the soy-bean milk in a vacuum. This condensed vegetable 
milk, though not so light in color, resembles in nutritive 
value and keeping qualities condensed cow’s milk. 

After separating the milk from the solid material, the 
residue is still very rich in nutritive substances. It can be 
dried and used for cattle feed or possibly made into a meal 
or flour for human constimption. 

SOY-BEAN CHEESE. 

The addition of magnesium or calcium salts (about a 1 
per cent solution) to soy-bean milk when hot precipitates 
some of the proteid substances, forming a grayish white 
curd which settles out, leaving a yellowish watery liquid. 
This curd, after being drained and pressed, represents the 
tofu, or bean curd, which is so extensively eaten and forms 
the basis of numerous fermented, smoked, and dried cheeses 
in China and Japan. (Pis. Ill and IV.) Tofu is made 
fresh daily and is a staple article of diet of oriental peoples. 
In many cities of the United States having a large Asiatic 
population, fresh bean curd generally may be found in the 
Chinese markets. Although the fresh curd, or tofu, is taste¬ 
less, it is a highly nutritious food and no doubt could be 
elaborated by the American housewife into a variety of 
palatable dishes. 

SOY SAUCE. 

Soy or shoyu sauce is a dark-brown liquid prepared from 
a mixture of cooked and ground soy beans, roasted and pul¬ 
verized wheat (barley is sometimes used), salt, and water. 
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This mass is inoculated with a culture known as rice ferment 
{Aspergillus oryzae) and left in casks to ferment from six 
months to a year or sometimes longer. (PI. V.) 

In odor and taste this sauce suggests a good quality of 
meat extract, though perhaps more salty and a trifle more 
plangent. Soy sauce is largely consumed by the Chinese and 
Japanese, being used in cooking and as a relish or condiment 
to increase the flavor and palatibility of the diet. This 
product may well serve as the basis of sauces of the Worces¬ 
tershire type and as a flavor with many American vegetable 
dishes. 

The manufacture of soy sauce is conducted on a large scale 
in China and Japan, and to some extent in India. The yearly 
production of Japan^is said to amount to nearly 2,000,000 
barrels. The brewing of this sauce has also become a well- 
established industry in Hawaii. Although there are no fac¬ 
tories in the United States, considerable quantities of tho 
sauce are imported annually, and it can be obtained at Chi¬ 
nese stores in most of our cities. 

SOY-BEAN SPROUTS. 

Several species of beans are sprouted and used as a green 
vegetable by the Chinese. (PI. VI.) Soy beans are used 
to a very considerable extent for this purpose, as these 
sprouts are larger and firmer than those of most other 
legumes. Bean sprouts can be used as a home winter vege¬ 
table, for the dried beans are sprouted easily in a short time 
under proper conditions of heat and moisture. It is quite 
possible that sprouted soy beans utilized in various vege¬ 
table dishes would appeal to the American taste. 

POSSIBILITIES OF THE SOY-BEAN INDUSTRY IN THE 
UNITED STATES. 

The large annual importations of soy beans, soy-bean oil, 
and soy-bean cake into the United States during the last 
few years, as shown in the following table, indicate a con¬ 
dition favorable to the establishment of various industries 
utilizing the soy bean and its products. 
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Quantity and value of soy beans, soy-bean cake, and soy-bean oil im¬ 
ported into the United States, 1910 to 1917, iiulusivc.^ 



8oy beans. 

Soy-bean cako. 

1 

Soy-l>can oil. 

Year. 

Quantity 

Value. 

Quantity 

Value. 

Quantity 

Value. 


(pounds). 

(pounds). 

(pounds). 

1910. 





Not stated. 

$1,019,812 

1911. 

. 


6 2,115,422 

$59,020 

41,105,920 

2,555,707 

1912. 



6 2,416,052 

64,3.50 

28,019,560 

1,.576,908 

1913. 



7.004,803 

93,002 

12,340,185 

635, 

1911. 

1,929,435 

$49, .507 

3,163,200 

38,255 

10,300,452 

f>30,790 

1915. 

3,837,805 

87,306 

5,975,592 

64,307 

19,206,521 

KYJ, 819 

1916. 

3,003,005 

78,963 

10,468,001 

103,081 

98,119,695 

5,128,200 

1917. 

5,341,334 

132,572 

11,760,935 

136,064 ! 

162,090,235 

11,410,606 


a Compiled from reports of Department of Commerce, Bureaus of Foreign and Domestic 
Commerce and Navigation, U. 8., 1910-1917. 
b Includes bean cake or bean stick, miso, or similar products, with duty, 40 per cent. 


The demand for soy-bean oil, especially in the manufac¬ 
ture of soap and of butter and lard substitutes, is keen, and 
its possibilities in the manufacture of varnish and paints are 
very gi’oat. It is now a strong competitor of other vegetable 
oils, and the demand for it is constantly increasing, both in 
this countiy and in Europe. When the meal becomes prop¬ 
erly recognized as a feed material in the dairy and stock 
sections, there will be practically an unlimited market for it, 
while as an oil seed the soy bean offers an excellent oppor¬ 
tunity to the South as a cash crop for the planters and a 
source of oil and meal for the cotton-oil mills, especially in 
the boll-weevil sections. 

The importance of legumes as a source of protein for 
human food is becoming more generally recognized each 
year. In view of its richness in nutrients and the extent to 
which it is assimilated, and in view of its low cost in com¬ 
parison with other foods, it would seem that the soy bean, 
with its products, should take high rank among our legumi¬ 
nous food crops and be more generally known and utilized as 
a staple food throughout the United States. 














PRESENT STATUS OF THE PEANUT INDUSTRY. 

By H. C. Thompson, 

Horticulturiatj Office of Horticultural and Pomological IrtvestigalionSy 
Bureau of Plant Industry. 

T he rapid growth of the peanut industry during 
recent years is one of the striking developments that 
have taken place in the agriculture of the South. While 
peanuts were introduced into the United States in the early 
days of colonization, they did not become of commercial 
importance until about 1870. From that time until about 
1900 the growth of the industry was gradual, but smee 
then the production of peanuts has increased by leaps and 
bounds. In 1889 the production was 3,588,143 bushels, 
wliile the Twelfth Census shows that in 1899, 516,654 acres 
were planted to peanuts, with a yield of 11,964,109 bushels 
of nuts valued at $7,270,515. In 1909, 869,887 acres were 
planted to peanuts and the yield was 19,415,816 bushels 
valued at $18,271,929. From these figures it will be seen 
that as the production increased, the value per bushel also 
increased. Since 1910 the acreage planted to peanuts has 
increased at an even more rapid rate than in the preceding 
10 years. From figures secured by the Bureau of Crop 
Estimates it is evident that over 2,000,000 acres of land were 
planted to this crop in 1917. The ca*op of 1916 was double 
that of 1909, and even with this largo increase the price 
paid for peanuts produced in 1916 was higher than in any 
previous year of normal production. 

The very rapid increase in the acreage and production of 
peanuts has been due to the development and improvement of 
machinery used in growing and handling the crop, to increase 
in the knowledge of the value of the peanut as food for man 
and beast, to the development of new uses for the crop, 
and to the need for money crops to take the place of part 
of the cotton crop in regions seriously infested with the 
boU weevil. 
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GROWING THE CROP. 

In the early days of peanut growing the crop was planted 
in the garden or in small patches in the field and the work of 
planting was done almost entirely by hand. With the 
increase in demand for peanuts the acreage increased and 
attention was given to the development of labor-saving 
implements and machinery. At the present time a large 
part of the planting is done by means of peanut planters. 
These machines open the furrow and drop the peanuts and 
cover them at the same operation, while with the hand¬ 
planting method it is necessary to open the furrow with a 
plow or other implement, drop the nuts by hand, and then 
cover them with a cultivator or some similar implement. 

The method of cultivation of the peanut has also undergone 
some changes which have reduced the cost of the operation. 
The greatest reduction in the cost of cultivation has been 
brought about by the use of the weeder and largo cultivating 
implements. Many large growers run a weeder over the 
peanut field before the plants come up and again just after 
they break througli the surface. This reduces the work of 
cultivation, as it destroys the weeds before they have 
become established and allows the peanuts to got ahead of 
the weeds. Instead of using the small one-horse cultivator 
many growers now use a two-horse implement which culti¬ 
vates one or two rows at a time. The old method of culti¬ 
vating with a one-horse cultivator entails a wasteful ex¬ 
penditure of time and man and horse labor and should be 
discontinued where it is practicable to use larger implements. 
One man with two horses and a gang cultivator will do as 
much work as two men and two mules or two horses using 
one-horse cultivators. When it is realized that peanuts 
are cultivated from tliree to six times it can be readily 
seen that a great saving may be effected by using large 
implements. 

HARVESTING. 

Even greater improvements have been made in harvesting 
and thrashing peanuts than in the growing of the crop. 
In the early days of the industry the plants were pulled by 
hand or plowed out with a one-horse plow. The plow is 
stiU used to a large extent, but many large growers employ 
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a machine similar to the potato digger. One of these ma¬ 
chines, pulled by three or four work animals, will dig 8 to 12 
acres a day. In addition to lifting the plants, the machine 
shakes off most of the soil and leaves the peanuts lying on the 
surface of the ground. With the plow it is necessary to 
free the plants of soil by hand, which adds to the expense of 
harvesting. 

There has been less change in the method of stacking 
peanuts than in most other operations. In fact, the method 
now commonly used by the best growers has been employed 
for many years. The main points to be kept in mind in 
stacking peanuts are to keep them off the ground, to 
protect them from rains, and to cure them slowly. In new 
regions peanut growers often try a different method of 
curing peanuts, but after one or two failures they adopt 
the practices of the best growers. Many farmers, new to 
peanut culture, dig the peanuts and leave them to dry 
thoroughly on the ground; then rake them up with a horse- 
rake and stack them in the same way as cowpeas. This 
method is a poor one, because many of the leaves are broken 
off in handling after the peanuts are dry, thus losing the 
most valuable part of the hay, and when the vines are 
dried quickly the nuts wither and the pods discolor. When 
peanuts are stacked within a few hours after being dug, the 
nuts continue to draw nourisliment from the vine and fdl 
out properly and both the nuts and hay cure with a good 
color. 

PICKING AND THRASHING. 

Formerly all peanuts put on the market were picked from 
the vines by hand. This was tedious and expensive work, 
as a man or woman could pick only a few bushels per day 
and the nuts had to be separated from the trash. As long 
as peanuts had to be picked by hand the industry remained 
small, but with the invention and use of the mechanical 
picker and the adaptation of the grain thrasher for thrashing 
peanuts the development was very rapid. A picking ma¬ 
chine will pick 200 to 400 bushels of peanuts per day. In 
addition to removing the nuts from the vines the machine 
has stemming and cleaning attachments which remove the 
small stem and separate the nuts from the soil and trash 
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In these machines the picking is done by dragging the vines 
over a horizontal frame covered with wire mesh. As the 
vines are dragged back over the frame the nuts drop through 
the meshes, and rubber brushes attached to an endless belt 
acting On the under side of the frame brush the peanuts off. 
The bottom of the machine is made of slats, to allow the soil 
to sift through. After the nuts are removed from the vines 
they pass through the stemming device, where the stems are 
cut off; then they go through the cleaning attachment and 
into the bagger. This typo of machine removes the nuts 
from the vines with a minimum of breakage. The picking 
machine is rather frail, however, and many of the parts are 
easily broken; furthermore, the capacity is limited and the 
machine can not be used for other crops. 

The ordinary thrashing machine will thrash 400 to 600 
bushels of peanuts a day, but unless equipped with a special 
cylinder and run very slowly many of the pods are cracked 
and broken. However, with the Spanish peanut, which is 
sold mostly as shelled goods, the cracking of the pods is not 
very serious. In regions where oats, wheat, and rye are 
grown, the thrashing machine is quite often used for peanuts, 
because this machine can also be used for thrashing the 
grain crops. 

CLEANING AND SHELLING. 

The development of machinery for the cleaning, grading, 
and shelling of peanuts has been a very important factor 
in the growth of the peanut industry. Until machinery 
was available, the peanut market was largely restricted to 
the sale of roasted peanuts, and as these were not properly 
graded and cleaned the demand was limited. At the present 
time practically aU of the peanuts put on the market in any 
form, except those sold to the oil mills, go from the farm to 
the cleaning and shelling factoiy, where they are prepared 
for sale for roasting or for the manufacture of peanut 
products. The large nuts, represented by the Virginia Bunch 
and Virginia Runner varieties, are thoroughly deaned, graded, 
and polished, and the best grades are sold for roasting 
in the shell. The smaller pods of these varieties and those 
that are discolored are usually shelled and the nuts put on 
the market in that form, llie percentage of nuts of the 
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large varieties put on the market in the shell depends on the 
relative demand for shelled and unshelled nut^. As the de¬ 
mand for shelled nuts increases, a larger proportion of the 
peanuts are shelled. The so-called ^ ^ Jumbo peanuts are 
those picked out by hand as they pass over the picking 
tables. 

The small-podded varieties, represented^ by the Spanish 
and African, are practically all shelled before being put on 
the market, except those used in oil mills. In the cleaning 
and shelling factory the nuts are first cleaned to remove the 
soil adhering to the pods and to get rid of the sticks and 
trash. After the cleaning, the pods are separated with ref¬ 
erence to size, for convenience in shelling. The nuts are then 
shelled and run tlirough machinery to separate the shells 
from the peas. The cleaned shelled nuts are separated 
into throe grades, known as No. 1, No. 2, and No. 8. The 
No. 1 grade consists bf the large unbroken kernels, the No. 2 
of the split and broken kernels, and the No. 3 of the finely 
broken and badly shriveled kernels commonly known as 
'‘pegs.^’ 

The cleaning a^d shelling of peanuts is an industry which 
is most economically carried on in large, well-equipped fac¬ 
tories. At the present time most of the cleaning and shell¬ 
ing is done in a small number of factories, which, however, 
represent a valuation of millions of dollars in buildings and 
equipment. Most of these factories are located in Virginia, 
but with the development of commercial peanut production 
in other regions plants are being built elsewhere. It is desir¬ 
able to have plants located as near as practicable to the pro¬ 
ducing areas in order to reduce the transportation costs. 
At the present time Texas, Alabama, Georgia, and Florida 
are each producing more peanuts than Virginia, so it would 
seem that shelling and cleaning plants should be located in 
those States. During the past few years several factories 
have been built in Texas, but no large ones have been 
erected in the other States, 

A ton of farmers' stock Spanish peanuts will yield 1,300 
to 1,400 pounds of shelled goods. In shipping peanuts from 
the farm to the cleaning and shelling factory the producer 
and the consumer pay freight charges on 600 to 700 pounds of 
hulls which are of no special commercial value. With the 
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Virginia Bunch and Virginia Runner varieties the percentage 
of hulls is still larger. In many cases peanuts are shipped 
from the farm to factories hundreds of miles away, and some 
of the nuts after being cleaned and shelled are sent back into 
the same territory. This adds materially to the cost to the 
ultimate consumer. 

PEANUTS USED FOR ROASTING. 

Roasted peanuts are sold in every city, town, and village 
in the coimtry, and for this reason this is the best knpwn form 
of use. By many this is thought to bo the only form in 
which peanuts are sold in largo quantities. While enormous 
quantities of peanuts are sold for roasting in the shell, 
probably le.ss than 25 per cent of the total crop grown Is 
used in this way. The Virginia Bunch and Virginia Runner 
are the only varieties used to any great extent as roasted 
peanuts, and those two varieties constituted only about 44 
per cent of the total crop in 1916. Large quantities of these 
two varieties are used in making salted peanuts, peanut 
candy, and peanut butter, and in the manufacture of various 
kinds of confectioners’ and bakers’ goods. During the past 
few years some of the low-grade shelled nuts of the Virginia 
varieties have been used for making oil. However, it is 
probable that more peanuts are sold for roasting in the shell 
than for any other single peanut product. 

In addition to the roasted peanuts sold in the shell, large 
quantities are marketed in the form of salted peanuts. In 
practically every city, town, and village salted peanuts are 
for sale in 5 and 10 cent packages or in penny slot machines. 
While salted peanuts are nearly always sold in small quanti¬ 
ties, the aggregate amount is very large and is increasing 
rapidly. 

THE PEANUT-BUTTER INDUSTRY. 

There are no statistics available on the total amount of 
peanut butter made in this country, but the quantity is large 
and increasing every year. Three of the large peanut-butter 
factories made in 1916 over 7,000,000 pounds. One of 
these factories, which made a little over 4,000,000 pounds 
of peanut butter in 1916, increased its output 50 per cent in 
1917. In addition to the three factories mentioned, there 
are several other large ones and several hxmdred small 
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factories making peanut butter in this country. It is 
probable that 4,000,000 or more bushels of peanuts were 
used in this way in 1916. 

In the manufacture of peanut butter only the best-grade 
nuts should be used and the work should bo done in a sanitary 
manner. Most manufacturers secure shoUed nuts from the 
cleaning and shelling factories. These nuts are roasted in 
specially built machines, similar to those used for roast¬ 
ing coffee. From the roaster the nuts are dumped on a 
carrier or truck, the hopper of which has a perforated bottom 
for receiving and cooling the roasted nuts. No definite 
rules are followed in the roasting, but for shelled nuts the 
temperature should be about 320° F. The time required to 
roast a batch is about 30 to 35 minutes, but the stage of 
roasting must be determined by the judgment and experience 
of the operator. As a rule the nuts are not given as high a 
roast for peanut butter as for roasted peanuts. If the 
roasting process is continued too long or the temperature 
is too high, the butter will have a dark-brown color and a 
burned or bitter taste. 

After the peanuts are roasted and cooled they are blanched. 
The blanching consists of removing the red skins and is done 
by machines, having a set of brushes revolving against 
a corrugated plate. After passing through the blanch¬ 
ing machine the nuts are carried over screens in front 
of a fan in order to separate the skins and germs from the 
clean meats. The clean meats are then run over picking 
tables on a canvas belt. Women seated beside the tables 
remove any decayed or discolored nuts. Some factories are 
equipped with a mechanical stoner which removes small 
pebbles and pieces of stone that may have escaped the 
process in the cleaning factory. 

After the peanuts are blanched and cleaned they are fed 
through chutes to a supply hopper above the grinder. Where 
tyo grades or varieties of peanuts are used, they are usually 
mixed as the peanuts are fed into the hopper. Some fac¬ 
tories use a blend of Virginia and Spanish in equal parts 
or 2 to 3 parts Spanish to 1 part Virginia, depending on the 
judgment of the man in charge. It is believed that a blend 
of the two types of peanuts mentioned makes a bettor product 
than either variety alone. 
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As the peanuts are fed into the grinder 1J to 3 pounds of a 
good grade of dairy salt are added to every 100 pounds of 
nuts. The peanuts should be ground to a fine granular 
form rather than to a pasty consistency. If too coarse, 
the butter is thought to be gritty; if too ^e, it is pasty and 
the oil settles out to some extent. 

Peanut butter can be made in the home by using a 
good food grinder. The nuts may be bought already 
roasted or they may be roasted at home. If roasted at home, 
care should be used to prevent scorching. After roasting, 
the nuts should be shelled and blanched. The blanching 
can be accomplished by rubbing the nuts over a fine-mesh 
screen, in order to loosen the skins. The meats can be 
cleaned by pouring them from one vessel to another in the 
open where the wind will blow out: the red skins. The rub¬ 
bing of the nuts to loosen the skins will also loosen the germ 
from the kernel. The germs may then be sifted out by 
using a screen with small round holes. The germs are 
taken out because they cause the butter to get rancid 
quicker than it would without them. After the meats are 
blanched and cleaned they are passed through a food 
chopper and ground as fine as possible. The meats are 
often ground twice, the salt being added either before or 
after the first grinding. When made at home, the actual 
cost of peanut butter will not exceed 15 cents a pound 
even at the present high cost of peanuts. 

Peanut butter is a wholesome and highly nutritious food, 
and as this fact becomes better known the product is in¬ 
creasing in popularity. Peanut butter contains one and a 
half times as much protein, over three times as much fat, 
and three times as much fuel value as round steak. In 
addition to this, peanut butter contains about 17 per cent 
of carbohydrates, mostly starch, while steak contains no 
carbohydrates. These %ures show that, pound for pound, 
peanut butter has a much greater food value than round 
steak. 

MANUFACTURE OF PEANUT OIL. 

While peanut oil is one of the more important of the 
world’s food oils, imtil very recently it has not been an 
important article of food in the United States. During the 
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PLATE VII 



The peanut, in common with other plants of the beui family, has the power to 
gather nitrogen from the air In the soil and store it in the nodules on the roots 
In harvesting, effort sh luld bo made to leave as much of the root m the ground 
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PLATE VIII. 



riG. 1 —PEANUT DIGGER 

Many of the Lrgo produccis of piaiuitb use a nncliino digger foi harvesliiig poaimls. 
Tins machine is a gro it 1 ilx)! .s‘i\ 11 , as il m ill di' S to 12 an os pci day 



FIG. 2—STAKES USED IN STACKING PEANUTS. 


In stacking peanuts it is important to keep them olT the ground. This is accom¬ 
plished liy slarting the stack on the cleats nailed to the stake 8 to 12 inches fiom 
the ground. 
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PLATE IX 



FIG. 1—PEANUT STACK ABOUT HALF COMPLETED FIG 2 —A COMPLETE STACK 

The peanut‘^tack Is built up of successi\e layers of Mnes, the pods The stack is built up as hi»,h as a man can comemently reach 

kept well to the center against the stake. The center of the "^<1tl^^n topped off with a bunch of grass or weeds, 

stack IS kept h cher than the outer edge, to shed the ram. 











Yearbook U S Dept of Agr culture 1917 


PLATE X 



PI OOOHP 


FIG 2—THE NEW WAY-PICKING PEANUTS BY MACHINERY 

The peanut picking and thrashing machines have been important factors In the 
development of the peanut industry. One of these machines will turn out from 200 
to 600 bushels in a day, dependmg upon the typo and size 















PLATE XI 



SCENE IN A PEANUT-BUTTER FACTORY 
In the room shown in this illustration over 10,000,000 jars of peanut butier are j ut up annually 
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year ended June 30, 1914, the United States imported 
1,332,108 gallons of peanut oil, which was valued at $915,939. 
Prior to that time very httle p^anut oil had been manufac¬ 
tured in this country. Because of the shortage of animal 
fats and vegetable oils created by the war, both the importa¬ 
tion and manufacture of peanut oil have increased. In the 
year ended December 30, 1916, the United States imported 
2,089,801 gallons of peanut oil and manufactured 3,488,649 
gallons. This is the largest amount ever used in this 
country. In all probability, with the increasing world 
shortage of fats and oils and with the large crop of peanuts 
grown in this country in 1917, the output of 1917-18 will 
be much larger than that of any previous season. 

In the United States most of the peanut oil has been 
made from unshelled nuts. This oil, unless refined, has an 
earthy taste and is not desired as a table oil. In addition 
to this, when the unshelled nuts are pressM, besides a refining 
loss there is a considerable loss of oil due to absorption 
by the shells. The peanut shells contain practically no 
oil, but after pressing with the peanut meats the cake, 
including the hulls, contains 6 to 9 per cent, depend¬ 
ing upon the efficiency of the mill. This represents a con¬ 
siderable loss of oil, as a ton of farmer^s stock Spanish 
peanuts contains about 600 pounds of hulls. If these hulls 
absorb 6 per cent of oil there will be a loss of 36 pounds, 
or nearly 5 gallons of oil, for every ton of peanuts crushed 
without shelling. It is claimed by oil millers that it is 
impossible to press the shelled nuts and make a cake con¬ 
taining as low as 6 or 7 per cent of oil, but this is done 
in Europe with less eflicient presses than are used in this 
country. 

In Europe peanut oil is made from shelled nuts which 
are blanched, degermed, and thoroughly cleaned before 
being pressed. This makes it possible to manufacture a 
high-grade edible oil which does not need to be refined. 
The unrefined oil has a good color and a distinct peanut 
flavor, while the refined product is almost colorless and has 
a bland taste. 

The method of making peanut oil in Europe is differ¬ 
ent from that employed in this country. In Europe the 
shelled, blanched nuts are ground and pressed without 
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heating, so as to secure a high-gralle edible oil. After 
about ha\f of the oil has been squeezed out, the cakes 
are taken out of the cloths, reground, heated for a few 
minutes, and again pressed. This second pressing yields an. 
oil of lower grade than that secured from the first pressing, 
and it is sold as a low-grade edible oil or a high-grade soap 
oil. A third pressing is often made, and in some mills a 
fourth. After each pressing the cake is reground and re¬ 
heated before the next pressing. The European method of 
manufacture might be adopted by a few mills in this coun¬ 
try in order to put a high-grade edible oil on the market 
and at the same time produce a cake which could be 
used as feed. This is especially desirable at the present 
time. It is doubtful whether it will be necessary to 
make more than two pressings Sf American presses—the 
first a cold press and the second pressing made after grind¬ 
ing and heating the cake from the first pressing. The 
demand for high-grade edible oil is limited, but it would 
be worth while to make a special effort to supply this de¬ 
mand and to stimulate the consumption of oil. It is be¬ 
lieved that the consumption of peanut oil could be greatly 
increased by placing on the market a high-grade edible oil 
at a price slightly lower than that commanded by the best 
brands of olive oil. 

In the further manufacture of peanut oil in this country 
the cotton-oil mills will undoubtedly be used to a largo 
extent, as they are already equipped with much of the 
necessary machinery and do not got enough cottonseed 
to keep them working throughout the year. These mills 
should be employed in making peanut oil before capital is 
invested in building and equipping new mills. The mills 
now in existence are ample to take care of the present 
supply of cottonseed and the peanuts and soy beans 
grown for oil purposes. In addition to the equipment 
used in cotton-oil mills, it is important to add machinery 
for cleaning peanuts, even if they are to be pressed without 
shelling. If the nuts are to be shelled and blanched, it 
will be necessary to add shelling and blanching machinery 
as well as conveyors, fans, graders, etc. The same kind 
of machines used in peanut cleaning and shelling factories 
would be satisfactory for the work in the oil mills. 
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The manufacture of peanut oil has had a wholesome 
effect on the peanut market, as many dealers have disposed 
of their low-grade shelled nuts to oil mills. This has forced 
buyers of peanuts for other purposes to take the better 
grades, and the price and quality have been raised. Any 
old nuts that have become rancid or injured by insects 
can be used in making a high-grade soap oil, thereby taking 
these goods off the market. In addition to this, the man¬ 
ufacturers of peanut butter and .other products are able 
to sell to the oil mills at a good price the germs and the 
red skins separated in the. blanching process. 

USE OF PEANUTS BY CONFECTIONERS AND BAKERS. 

While no figures are available to show the quantity of 
peanuts used in the making of candies and cakes, this 
amount is undoubtedly larger than that used for any single 
product except roasted peanuts. Practically all confec¬ 
tioners and bakers use peanuts in making their products. 
Peanuts are used in peanut bars, peanut brittle, chocolate- 
coated peanuts, and chocolate bars, as well as in other 
typos of confections, and also large quantities for salted 
peanuts. Bakers use peanuts in considerable quantities in 
making fancy cakes of various kinds. A large part of 
the shelled peanuts sold by cleaning and shelling fac¬ 
tories goes to confectioners and bakers. 

USE OF PEANUTS AS FEED FOR LIVE STOCK. 

The peanut is one of the more important crops grown 
in the South for feeding to hogs, thousands of acres being 
grown for that purpose. Few, if any, crops will produce 
more pounds of pork on an acre of land or produce it 
at a lower cost per pound. A good crop of peanuts 
will produce at least 400 pounds of pork per acre, and 
if the hay is harvested before turning the hogs into the 
patch it will practically pay tjio cost of growing. In addi¬ 
tion to the profit on the pork, the crop-producing capacity 
of the soil will be materially increased, duo to the addition 
of humus and nitrogen. This is very important, as much 
of the land in the peanut-growing sections is deficient 
in both. By making successive plantings of peanuts at 
intervals of 15 to 30 days it is possible in most sections 
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of the South to have peanuts available for the hogs 
from midsummer until the end of November. In pasturing 
hogs on peanuts it is best to confine them to small areas by- 
using portable fences, rather than to lot them have the run 
of the whole field. 

In some sections of the Southern States the peanut is 
planted between the rows of com, either at the time the com 
is planted or at the last cultivation. After the corn is 
harvested cattle are turned in to eat the fodder and peanut 
tops. Hogs are then turned in to eat the peanuts. In 
this way the stubble and roots of the peanuts supply humus, 
and most of the nitrogen stored in the nodules on the roots 
is left in the soil. 

Hogs fattened exclusively on peanuts do not yield a very 
desirable grade of meat and lard, as the meat is soft and 
the lard oily. This can be remedied to a largo extent, 
however, by feeding corn and other feeds along with the 
peanuts. 

In addition to growing peanuts to be fed in the field, the 
crop can be cured and stored in barns or sheds for winter 
feeding. The entire plant is a very valuable feed for nearly 
all classes of live stock. Peanut hay, consisting of the 
entire plant after the nuts are removed, has a much higher 
feeding value than the grass hays and about the same 
value as clover hay. The average yield of peanut hay is 
about two-tliirds of a ton per acre. With 2,000,000 acres 
of peanuts, the estimated acreage for 1917, there would be 
produced about 1,333,000 tons of peanut hay with a value 
of at least $20,000,000. 

The peanut is especially valuable as a crop to be grown 
for feed in the drier sections of the Southwest, where it is 
impossible to grow com to advantage. Peanuts will with¬ 
stand drought better than most farm crops. In some 
regions where corn will not produce 6 bushels per acre, 
peanuts have proved very satisfactory. The crop is of value 
also on land carrying a considerable percentage of alkali. 

Peanut meal, a by-product from peanut-oil manufacture, 
is a highly concentrated feed. The meal made from shelled 
nuts contains about 45 per cent protein, 6 to 9 per cent fat, 
and 23 to 24 per cent carbohydrates. Meal made from the 
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tinshelled nuts contains about 30 per cent protein, 6 to 9 per 
cent fat, and 21 to 22 per cent carbohydrates. The meal 
from shelled nuts has about the same feeding value as cotton¬ 
seed meal and can be used for the same purpose. With the 
shortage of feeds high in protein the demand for peanut meal 
at. a good price will probably exceed the supply. It is espe¬ 
cially valuable for dairy cattle and hogs and has been used 
to furnish a large percentage of the protein in a home-mixed 
horse feed. In fact, one large farmer has been using peanut 
meal for several years for feeding work horses and claims that 
it is the cheapest protein feed he has ever used. It can be 
used in quite large quantity in connection with other feeds 
without injurious effects. When fed to hogs peanut meal 
does not produce soft pork, and for this reason it is preferable 
to raw peanuts. 

Peanut shells, which accumulate in large quantities at 
cleaning and shelling factories, are sometimes ground with 
low-grade peanuts and sold for feed. The shells, however, 
have practically no feeding value, as they consist largely of 
crude fiber. 

All peanut feeds should be sold on the basis of their protein, 
fat, and carbohydrate content rather than on the ton basis. 
For example, 750 pounds of meal made from shelled peanuts 
has practically the same feeding value as 1,350 pounds of 
meal made from unsheUed nuts. These amounts represent 
the meal left as a by-product from peanut oil manufactured 
from a ton of farmers' stock Spanish peanuts. Dealers 
selling peanut meal should show on the label whether it is 
made from shelled or unshelled nuts; in fact, this is required 
by law in some States. 

FUTURE OF THE INDUSTRY. 

The future of the peanut industry is very bright, as the 
demand for peanuts for all purposes is increasing very 
rapidly. This is especially true of peanut oil, owing to the 
shortage of fats and the decrease in cotton production as a 
result of the spread of the boll weevil. Probably the greatest 
opportunity for increasing the acreage of peanuts is for stock- 
feeding purposes. Nearly every farm in the peanut-growing 
section could grow to advantage an acre or several acres, de¬ 
pending on the size of the farm, for feeding to hogs. With 



126 Yearhook of the Departmervt of Agriculture. 

the urgent demand for pork and pork products and the 
present high prices paid, there is every incentive for the 
southern farmer to increase his production of hogs. It is not 
suggested that farmers restrict the planting of other crops 
for hog-feeding purposes but supplement these with peanuts 
for use during the latter part of the season. 

As the peanut is coming to bo considered a standard 
farm crop in most of the Southern States and as the 
consuming public is learning to appreniato its value as a 
food, there is every reason to believe that production will 
continue to increase. It is believed that in the near future 
the production will be reckoned in hundreds of millions of 
bushels. This statement is based on the fact that production 
increased from about 3,500,000 bushels in 1899 to over 
40,000,000 in 1916, and at the same time the price per 
bushel increased. 



FEDERAL AID TO HIGHWAYS. 


By J, E. Pennybacker, Chief of Management, and L. E. ^>oyK^^, 
Assistant in Road Economic Investigations, Office of Public Roads 
and Rural Engineering, 

R oad construction and maintenance in the United Stales 
involve an annual outlay of over $1^00,000,000, a sum 
which, if capitalized at 5 per cent, would represent an in¬ 
vestment of $6,000,000,000. Even in this day of amazing 
figures this sum is not unimpressive. There are fo-day some¬ 
thing over 4,000,000 motor vehicles and some 25,000,000 
horses and mules making use of the public roads more or 
less, so that on a conservative estimate the motive power 
available for highway transport far exceeds 100,000,000 
horsepower. The tonnage haul on the public roads is esti¬ 
mated at 1,500,000,000 to 2,000,000,000 ton-miles. That this 
latter figure is not excessive can easily be gathered from a 
study of the freight-traffic movement on railroads, which 
now amounts to upward of 1,000,000,000 tons annually. A 
six-mile haul for 250,000,000 tons would produce the mini¬ 
mum of the ton-mileage thus estimated for the public roads. 
It is well known that the railroads arc unable to carry the 
enormous traffic now offered for transportation, and it is to 
be expected that the public roads will from now on have 
added to their present traffic burdens such freight as may be 
shifted to them to relieve railway congestion. It is beyond 
question that for passenger haul the public roads are used 
to a greater extent than the railroads. These impressive 
conditions have been created within the span of a single 
generation. As recently as 1906 there were only 100,000 
motor vehicles in the United States, compared with the 
4,983,000 of 1917, while in 1904 the total outlay in money 
and labor on the public roads aggregated only $80,000,000, 
compared with some $300,000,000 for 1917. Thus, the public 
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roads have been changed with bewildering rapidity from 
the status of the purely local utility to that of the utility of 
• national importance and scope. 

NEW PROBLEMS TO BE MET. 

This astonishing development brought in its train many 
perplexing problems. The types of construction loftg stand¬ 
ard were found wholly unable to sustain motor traffi^ 
maintenance provisions, both as to amount of funds And 
methods, were pitifully inadequate; the local system of taxa¬ 
tion was found to be not only inadequate, but wholly in¬ 
equitable. In short, it has been necessary to relegate to the 
scrap heap in a measure the method of construction and 
maintenance and the systems of management which have 
prevailed since the days of MacAdam. Skilled engineers 
and other specialists were needed to devise new methods of 
construction and maintenance; classification was necessary 
to insure the construction of those main channels through 
which it was found that traffic tended to flow, and steps had 
to be taken to obtain more funds and effect a readjustment of 
the cost burdens. These necessities could not be provided 
by counties and townships, and it became essential that they 
pool their facilities and look to the State for direction. 

STATE HIGHWAY MANAGEMENT. 

As far back as the early nineties the State governments 
had begun in a small way to help the counties solve their 
highway problems. This State participation first took the 
form of small State appropriations to aid the counties in 
road construction and at the same time to provide them with 
engineering advice through the maintenance of State high¬ 
way departments. In 1893 the Federal Government also 
began an educational work for road betterment by establish¬ 
ing the Office of Boad Inquiry in the Department of Agri¬ 
culture to investigate systems of road management and to 
give advice on the subject. The State governments soon 
found that the difficulties were multiplying too rapidly to be 
met by small measures, and gradually State highway depart¬ 
ments have been strengthened and given supervisory in lieu 



Federal Aid to Highways. 129 

of merely advisory powers, while the trend has been toward 
the making of larger State appropriations, the designation 
of definite State highway systems, the control of such sys¬ 
tems by the State, and, finally, the creation of State funds 
for the maintenance of State highway systems under State 
control. Most of this development has come within the past 
10 years. Although the trend in all of the States is toward a 
policy of centralization in the handling of their road prob¬ 
lems, at present, almost every stage of progress from ex¬ 
treme localization to a highly centralized control is repre¬ 
sented in the 48 State systems of highway management. 

FEDERAL COOPERATION. 

The Federal Government, coincident with this develop¬ 
ment in the several States, gradually broadened its investi¬ 
gatory and educational field as indicated by the fact that, 
while the appropriation for the work amounted to only 
$10,000 in 1893, the appropriation for the fiscal year 1918 is 
$405,400, exclusive of amounts to be expended for irrigation, 
drainage, and rural engineering investigations, and an ap¬ 
propriation for a road laboratory building. 

Soon after the general adoption of the State-aid policy 
became assured, the agitation for Federal aid to highway 
construction became more pronounced and led to the intro¬ 
duction at each session of Congress of hundreds of measures 
calling for Federal appropriations. In 1912 a joint com¬ 
mittee of the Senate and House of Representatives was 
created for the purpose of investigating the subject of Fed¬ 
eral participation in highway work, and that committee 
made an exhaustive report to Congress in the following 
year. In 1913 a standing committee on roads was established 
in the United States House of Representatives. 

On July 11, 1916, President Wilson approved a measure 
generally known as the Federal Aid Road Act, which car¬ 
ried an appropriation of $75,000,000 to aid the States in the 
construction of rural post roads and $10,000,000 to be ex¬ 
pended for the construction and maintenance of forest roads. 
The enactment of this measure rounds out the most compre¬ 
hensive scheme of cooperation in road building ever put 
into effect by any nation. 

29190**— TBK 1917-9 
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PROVISIONS OF FEDERAL AID ROAD ACT. 

The appropriation of $76,000,000 for rural post-road con¬ 
struction was made available at the rate of $5,000,000 for 
the fiscal year that began July 1, 1916, $10,000,000 for the 
next year, $15,000,000 for the third, and so on for five years, 
ending June 30, 1921. The $10,000,000 for forest roads was 
made available at the rate of $1,000,000 pear year, beginning 
July 1, 1916. A sum not to exceed 3 per cent of the post¬ 
road appropriation may be used by the Secretary of Agri¬ 
culture for administering the provisions of the act. 

The apportionment of the post-road appropriations to the 
States, after deducting the administration fund, is based 
Upon area, population, and the mileage of rural delivery 
and star routes, each of these factors having a weight of 
one-third. 

The Federal funds may be expended only for construc¬ 
tion, must not exceed 60 per cent of the total estimated cost 
of the road, and in no case bo more than $10,000 per mile, 
exclusive of bridges of more than 20-foot clear span. 

In order that a State may receive the benefits of the post¬ 
road provisions of the Federal act, it must have a State high¬ 
way department, and the construction on which Federal funds 
are expended must be done under the direct supervision of 
that department. An amount at least equal to the Federal 
funds must be made available by or on behalf of the State. 
The Federal act requires as a condition precedent to partici¬ 
pation by any State that the legislature of that State shall 
assent to the terms of the Federal act. The respective States 
in their turn customarily require certain conditions to be 
mot by the counties. These conditions usually involve rais¬ 
ing of county funds, the establishment of certain guaranties 
as to road maintenance, and the taking of certain adminis¬ 
trative steps contemplated by the State highway law. In 
most cases the State highway department deals directly 
with the counties, but in some States the highway depart¬ 
ment also cooperates with the township. The counties re¬ 
quire certain action by the township as a result of the county 
cooperation with the State. Thus the Federal act directly 
or indirectly involves, in some degree at least, the exercise by 
each governmental unit from the township to the National 
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Government of some function in the general scheme of co¬ 
operation. The Secretary of Agriculture, however, who is 
charged with the administration of the Federal act, deals 
only with the State highway department, and thus the State, 
in meeting the Federal requirements, acts for the counties 
wherever their interests are involved. 

A considerable amount of misunderstanding seems to pre¬ 
vail as to the means by which Federal aid may be secured. 
Many county officers and private citizens submit to the De¬ 
partment of Agriculture inquiries or applications looking 
to tlie obtaining of Federal aid for a local highway. To 
these inquiries and applications the answer is invariably 
made that ifiider the terms of the Federal act itself the Sec¬ 
retary of Agriculture may deal only with the State highway 
department and that the initial power of selection of roads 
upon which Federal aid is to be expended rests with the State 
highway department. 

OPERATION OF THE ACT. 

That immediately following the passage of the Federal 
Aid Road Act money would begin to flow from the National 
Treasury into the States ^with a resultant widespread ac¬ 
tivity in the actual construction of roads seemed to he a 
somewhat general expectation. That such a result was not 
possible could easily have been ascertained by the most 
casual consideration of the terms of the act itself, which 
necessitated an immense amount of preliminary work. First, 
the Secretary of Agriculture was required to ap])ortion the 
Federal funds for the first fiscal year to all of the States, 
and in doing this it was necessary that he ascertain from the 
Postmaster General the mileage of rural delivery and star 
routes, as these formed one of the factors of apportionment. 
Next the act required the establishment of rules and regu¬ 
lations. This task called for careful preparation in which 
the views of each of the State highway departments should 
be given due consideration. The act was approved July 11, 
1916, and 10 days later, July 21, 1916, the certificate of ap¬ 
portionment was issued. The rules and regulations, pre- 
pared after a conference held in Washington with the State 
highway commisioners, were issued on September 1, 1916. 
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It was necessary to ascertain which of the States were 
equipped with highway departments within the meaning of 
the Federal act, as cooperation could be only with States so 
equipped. This necessitated a most exhaustive investigation 
of State highway laws and a great deal of correspondence 
with State officials. When the investigation was completed 
it was found that 11 States were not equipped with high¬ 
way departments and that the status of 5 others was doubt¬ 
ful. It was thus evident that new basic legislation was neces¬ 
sary in probably 16 States, while in many of the other States 
cooperation was impracticable without the passage of en¬ 
abling State laws, since in some States direct supervision 
could not be exercised by the highway departments, and in 
others the requisite funds were not available nor could ade¬ 
quate maintenance assurances be given. In all of the States 
assent by the legislature was essential, except that the gov¬ 
ernor might assent pending the adjournment of the first 
regular session of the legislature held after the passage of 
the Federal act. It is therefore apparent that actual road 
construction could hardly have begun under the most favor¬ 
able conditions before the opening of the season of 1917. 

INCENTIVE TO CONSTRUCTIVE STATE LEGISLATION. 

Results of far-reaching importance and’ of even greater 
potential value than the appropriation of Federal funds have 
already been accomplished by the Federal act through its 
influence upon State legislation. During the past winter 
more constructive State highway legislation has been placed 
\ipon the statute books than has ever been enacted in any 
similar period since the Republic was founded. The very 
conditions laid down by the Federal act as necessary to par¬ 
ticipation in its benefits operated most powerfully to bring 
about the establishment and strengthening of State highway 
departments, the placing of a vast amount of road construc¬ 
tion under skilled supervision, the systematizing and cor¬ 
relation of road work so as to provide the improvements 
most needed to meet the requirements of traffic, the creation 
of large funds for constniction and for maintenance, and the 
establishment in many of the States of definite provisions 
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insuring maintenance of highways from the date of their 
completion. 

It is impossible to set forth within the limits of this ar¬ 
ticle the salient features of the State legislation enacted as a 
result of the passage of the Federal Aid Eoad Act, but 
among the impressive results obtained may be mentioned the 
establishment outright of State highway departments in the 
States of Delaware, South Carolina, Texas, Indiana, and 
Nevada, and the strengthening of other State highway de¬ 
partments so as to remove all question as to the 16 States 
which were not qualified at the time of the passage of the 
Federal act. To-day every State in the Union is in a posi¬ 
tion to cooperate with the Federal Government under the 
Federal Eoad Act. 

ORGANIZATION AND PROCEDURE. 

To administer the provisions of the Federal act 10 district 
offices, each directed by a district engineer, reporting to the 
Director of the Office of Public Eoads, were established. The 
10 districts with the location of the district offices, the ap¬ 
portionment of post-road and forest-road funds, and a list 
of the district engineers are shown in figure 1. 

The headquarters office has been divided into two branches, 
known as the engineering branch and the management 
branch. All of the activities of the organization, including 
the Federal aid post-road work, the forest-road work, the 
investigatory and educational road work conducted under 
the items forming part of the Agricultural appropriation 
act, and the irrigation, drainage, and rural engineering in¬ 
vestigations are arranged under these two branches. 

The procedure adopted calls for the submission of an ap¬ 
plication, known as a project statement, by the State high¬ 
way department to the district engineer, who examines the 
road that it is proposed to improve and transmits the pro¬ 
ject statement with his recommendations to the Washington 
office. If the Secretary of Agriculture approves the project 
statement, the plans, specifications, and estimates are then 
submitted by the State highway department to the district 
engineer, who transmits them with his recommendation to 
the Washington office, and when they are found to be suit- 
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able for approval, a formal certificate to that effect is issued 
by the Secretary of Agriculture to the Secretary of the 
Treasury and the State highway department, and a formal 
project agreement is entered into between the Secretary of “ 
Agriculture and the State highway department. As the 
work progresses, or upon its completion, payment on a spe¬ 
cial voucher, approved by the Comptroller of the Treasury, 
is made of the Federal funds to the depository named in the 
project agreement. 

Under the rules and regulations as adopted, a standard 
as to form and arrangement of plans, specifications, and es¬ 
timates was required to be promulgated by the Secretary of 
Agriculture. This standard was prescribed and the date 
upon which it was to go into effect was set forward by sev¬ 
eral amendments, so that it applied only to projects for 
which project statements were submitted after September 
30, 1917. 

The testing engineers of the various State highway de¬ 
partments met with the representatives of the Office of Pub¬ 
lic Roads at Washington and tentatively agreed upon stand¬ 
ard forms of specifications for materials, standard methods 
of sampling and testing materials, and reporting test re¬ 
sults. A committee of the American Association of State 
Highway Officials, working in conjunction with the Federal 
representatives, prepared and submitted to the State high¬ 
way departihents standard specifications for the various 
types of highway, so tliat by voluntary cooperation marked 
progress has been made toward bringing alx)ut the adoption 
of efficient methods and the standardization of highway 
work so as to reduce the possibilities of inefficiency and of 
unproductive expenditure. This progress follows most logi¬ 
cally the excellent and far-reaching results in the form of 
road legislation which has already been mentioned. 

ACTUAL ROAD CONSTRUCTION. 

The working season of 1917 marked the opening of the 
actual construction work under the terms of the post-road 
provision of the Federal act, as the necessary legislative and 
administrative work which has already been described made 
it impracticable to get construction projects under way at 
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an earlier date. At the close of January 31, 1918, there 
had been approved by the Secretary of Agriculture 253 in¬ 
dividual projects, aggregating 2,849.48 miles and calling for 
an expenditure of Federal funds of $7,324,721.72, and of 
State and local funds of $9,917,143.70, making a total esti¬ 
mated cost of $17,241,865.42. These projects represented ap¬ 
plications from 44 of the States, so that up to that date only 
4 States had not reached the stage of actual construction. 
Unquestionably the spring of 1918 will see Federal aid 
projects ready for construction in every State in the Union. 

Every type of construction recognized by highway en¬ 
gineers as practicable is represented in the projects already 
approved. Of the. total mileage of road involved in proj¬ 
ects approved up to the close of January the percentages 
of the types of construction represented were approximately 
as follows: Brick, 2.62 per cent; cement concrete, 8.9; water- 
bound macadam, 2.95; bituminous macadam, 5.63; sand clay, 
15.6; earth, 32.1; and gravel, 32.1 per cent. Somehow the 
impression prevailed in some sections of the country that 
the Secretary of Agriculture would only approve the higher 
types of road surfaces, such, for example, as brick, concrete, 
and bituminous macadam. The Secretary corrected this 
impression in a specific statement, issued to the public on 
February 17, 1917. 

“There is not the slightest truth in such a report,” said 
Secretary Houston. “This department, which is charged 
with the administration of the Federal Aid Road Act, has 
placed absolutely no restrictions, either direct or implied, 
upon the kinds of highways to be constructed. States may 
submit for approval any kind of road, even an earth road, 
and approval will be given if the construction be substantial 
in character, suitable for traffic needs, and meets the terms 
of the Federal act. To give State legislators and highway 
officials the impression that this department favors only 
costly types of road or discriminates in favor of any par¬ 
ticular material, results not only in spreading misinforma¬ 
tion, but in placing barriers in the way of States which wish 
to avail themselves of Federal aid in road construction.” 
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Many difficult questions have arisen from time to time ib 
the administration of the Federal act. The question which 
has given most concern and has been most difficult of solu¬ 
tion has been in connection with establishing the status of 
each project as a rural post road within the meaning of the 
Federal act. As a result of the consideration of a large num¬ 
ber of typical oases it has been ascertained that the four 
following classes may safely be considered post roads within 
the meaning of the Federal act: (1) Where the mails are 
actually carried on the road comprised in the project; (2) 
where the mails are not actually carried, but a reasonable 
prospect exists that they will be carried on the road com¬ 
prised in the project within a reasonable time after its com¬ 
pletion; (3) where an entirely new road on a new location is 
proposed to be constructed and where there exists a reason¬ 
able prospect that it will be used for the carrying of the 
nmils within a reasonable time after its completion; (4) 
where the portion of a road not used for carrying the mails 
is composed of several or a number of short stretches con¬ 
stituting an unsubstantial or relatively small portion of the 
whole, and where it is determined that it would be un¬ 
economical to build the portion of the road used for carry¬ 
ing the mails without at the same time constructing these 
small stretches not so used even though there is no prospect 
that they will soon be used for transporting the mails. 

One of the difficult questions involved a determination of 
what basis of payment could be adopted by which the States 


TSafXanation of figure i ,—Small vertical numerals, Federal aid poat-road allot- 
mont, 1917; small slanting numerals, forest-road allotment, 1917 ; medium ver¬ 
tical numerals, total Federal aid post-road allotment for 5 years; medium 
slanting numerals, total forest-road allotment for 10 years; large vertical 
numerals, Federal road district numters; • Federal road district headquarters; 
— Federal road district boundary. 

District engineers and addresses. —1.—L. I. Hewes, Broadway-Yamhill Build¬ 
ing, Portland, Oreg. 2.—C. H. Sweetser, Mills Building, San Francisco, Cal. 
3.—J. A. Whittaker, 301 Tramway Building, Denver, Colo. 4.—B. O. Hatha¬ 
way, Post Office Building, Minneapolis, Minn. 5.—J. C, Wonders, Douglas 
County Court House, Omaha, Nebr. 6.—J. D. Fauntleroy, Wheat Building, Fort 
Worth, Tex. 7.—^. T. Voshell, Post Office Building, South Chicago, Ill. 8.— 
J. T. Bullen, Bell Building, Montgomery, Ala. 9.—G. H. Miller, Federal Build¬ 
ing, Troy, N. Y. 10.—H. K. Bishop, 616 Fourteenth Street NW., Washington, 
D. C. (Office of Public Roads and Rural Engineering). 
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could receive the Federal aid not only on contract work, but 
also on force account, day labor, and convict labor work. It 
was realized that payment by way of reimbursement for 
amounts actually paid out by the States would involve an ex¬ 
cessive examination of the accounts of the States and counties 
and burdensome requirements as to the showing of subvouch¬ 
ers and other evidence of payment, and would tend to embar¬ 
rass the States in the making of final payments on projects if 
they were compelled to make the payments before the Fed¬ 
eral aid could be secured. Furthermore, the reimbursement 
plan gave no assurance that actual results were being accom¬ 
plished, but only that money had been paid out. It was 
finally determined to make payments on the basis of units 
of work performed at the unit prices set forth in the ap¬ 
proved estimate. If the work should be awarded to contract, 
the contract prices would govern. This basis of settlement 
makes certain that the Federal Government will only pay 
for an actual showing of results accomplished and at the 
same time will avoid all necessity for passing upon State 
accounts and requiring supporting papers as evidence of 
payments. 

On the whole, the Federal act now appears to be working 
smoothly, and cooperation with each of the 48 States along 
practical lines seems assured. Whether the application of 
the cooperative principle to this vast enterprise will produce 
the largest possible measure of benefit to the Nation can not 
yet be determined, but certainly if the diflSculties of opera¬ 
tion may be surmounted it should follow that the tremendous 
cumulative effort of all the forces of the Nation working 
to a common purpose should accomplish amazing results in 
the building of the Nation’s highways. 



I’HE SOURCES OF OUR NITROGENOUS FERTI¬ 
LIZERS. 

By Frederick W. Brown, 

AsiMant in Charge^ Investigation of Fertilizer Resources^ Bureau 

of Boils. 

N itrogen is one of the most abundant elements on 
earth and at the same time normally by far the most 
costly of our fertilizer ingredients. This apparent paradox 
is explained by the facts that free nitrogen—that is to say, 
nitrogen uncombined with other elements—is of no use to 
phints, and that only with difficulty can it bo made to com¬ 
bine artificially so as to be useful. 

The existing,emergency has served to bring sharply home 
to us our dependence upon fixed, or combined, nitrogen. Wo 
find ourselves confronted with the necessity of waging a 
great war and for that purpose producing vast quantities of 
powerful explosives. For the making of almost all modem 
explosives fixed nitrogen is essential. At the present mo¬ 
ment tremendous tonnages of combined nitrogen are thus 
being used for munitions, to be released on the battlefield 
and pass back into the atmosphere as free nitrogen. 

At the same time with this demand comes the necessity of 
raising more foodstuffs than ever before, that we may have 
a large export surplus to supply the needs of Europe. In¬ 
creased acreage of food crops and increased bushels per acre 
are both essential in meeting this emergency. Increased 
bushels per acre require applications of fertilizer, and fer¬ 
tilizers are composed of phosphates, potash, and fixed 
nitrogen. 

We have, then, at present an unprecedented demand on the 
nitrogenous materials of the world, a demand which is 
increasing daily and which the resources of the world are 
already being taxed to meet Sources of supply which in 
normal times are used almost exclusively for fertilizer pur¬ 
poses are now being drawn on heavily for munitions, while 
our farmers, in the effort to produce up to the limit of their 
fields’ capabilities, are calling for increased tonnages of 
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nitrogenous materials. This desire of our farmers to use 
more fertilizer should receive every possible encouragement. 
Unfortunately at present the abnormal demands by muni¬ 
tion makers on the world’s supply make it difficult to furnish 
the farmer with nitrogenous materials at reasonable prices. 
This condition is further accentuated by the high freight 
rates on imported materials. 

USE AND EXTENT OF NATURAL DEPOSITS. 

The only important natural deposits of nitrogenous mate¬ 
rial are the extensive beds of nitrate of soda occurring in the 
arid regions on the west coast of South America, mainly in 
Chile. This is the source of our Chilean nitrate, Chile salt¬ 
peter, nitre, or “ soda,” as it is called in some parts of the 
United States. The preservation of the nitrate salt in these 
beds is due to the fact that the country is practically without 
rain, since the salt is readily soluble in water and in a humid 
climate would long ago have been leached out of the rock. 

The recovery of the nitrate is simple. The overburden of 
low-grade and worthless material is removed, and the richer, 
underlying rock is blasted out and then crushed, the nitrate 
salt is leached out with water, the resulting brine is evapo¬ 
rated, and the nitrate separated from the sodium chloride 
and other impurities in the rock and crystallized. Commer¬ 
cial sodium nitrate contains about 15 per cent of nitrogen; 
it is quickly soluble in water and, consequently, is almost 
immediately available for plants upon application to the soil. 
For this reason it is used as a top-dressing for the purpose 
of giving plants a quick start. It also enters extensively 
into mixed fertilizers as one of our most important nitrogen 
carriers. A considerable amount is also used in the produc¬ 
tion of sulphuric acid, which in turn is used to treat phos¬ 
phate rock to give superphosphates. 

In 1914, the latest year of normal consumption, 564,000 
tons of nitrate of soda were imported^ of which 162,000 tons 
were used for fertilizer purposes. In 1916, 1,200,000 tons 
came into the country and about 250,000 tons entered into 
agriculture. The greatly increased importations were due to 
demands by makers of munitions. 

Only a small portion of the nitrate fields of Chile have 
been carefully explored and surveyed, and of known and 
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surveyed deposits probably not more than a quarter have 
been mined. It is likely, therefore, that the Chilean deposits 
will be able to furnish nitrate in large quantities for many 
years to come. 

PRODUCTION OF AMMONIUM SULPHATE. 

A second great source of quickly available nitrogen is am¬ 
monium sulphate. All coal contains a small percentage of 
nitrogen. When coal is burned or when it is coked in the 
beehive oven, this escapes into the air as free nitrogen. When 
coal is coked in modern retort ovens, this nitrogen is recov¬ 
ered as a by-product combined with hydrogen in the form 
of ammonia. This by-product ammonia is then treated with 
sulphuric acid, and ammonium sulphate results. This is a 
dry, grayish powder, containing about 20 per cent of readily 
available nitrogen. Ammonium sulphate is one of our most 
important fertilizer ingredients. It is largely used in the 
preparation of mixed fertilizers, but in view of its solubility 
it could probably be advantageously used as a substitute for 
sodium nitrate as a top-dressing. 

If all the coal now coked in this country were coked in 
by-product retorts we should have a supply of ammonium 
sulphate amounting to nearly 900,000 tons annually. Tn 
fact, we produced in 1916 only about 325,000 tons, since 
nearly two-thirds of our coke was produced in the wasteful 
beehive oven. It is gratifying to record, however, that the 
transition from beehive to by-product ovens has been pro¬ 
ceeding rapidly in recent years, and a steadily increasing 
percentage of our coke is being made in a way which per¬ 
mits of the recovery of the valuable minor constituents 
in the coal. At present large quantities of by-product am¬ 
monia, as in the case of sodium nitrate, are going into the 
manufacture of explosives and the price has advanced very 
sharply. 

USE OF ORGANIC AMMONIATES. 

In point of tonnage one of our largest single sources of 
nitrogen for fertilizer purposes is cottonseed meal. This is 
the dried residue of the cotton seed after the oil has been 
extracted. It contains between 5 and 8 per cent of available 
nitrogen as well as small percentages of phosphoric acid and 
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potash. It is used very extensively throughout the South 
as a fertilizer material and 325,000 tons were used in 1914 
by fertilizer manufacturers. In addition, a large tonnage 
was undoubtedly applied by the farmers direct. 

In recent years the practice of feeding organic ammoniates, 
like cottonseed meal and tankage, has increased, and this 
reduces the amount available for fertilizer. The use of 
these organic substances as a feed for cattle should be en¬ 
couraged, however, as in this way they are made to serve 
a double purpose, since a very large proportion of the fer¬ 
tilizing elements reappear in the manure. The value of 
cottonseed meal as a feeding stuff has long been recognized 
by European cattle raisers, and normally large quantities 
of this material are exported to countries like Denmark 
and Holland, where intensive dairying is practiced. 

Any decided increase in the use by our farmers of organic 
nitrogen carriers will force us to look elsewhere for nitro¬ 
gen for fertilizer purposes, and this fact lends additional 
importance to the investigations now being carried on look¬ 
ing to the fixation of atmospheric nitrogen. 

Two important nitrogenous fertilizer materials, dried 
blood and tankage, are derived from slaughterhouse waste. 
Dried blood is precisely what its name implies. It car¬ 
ries from 10 to 13 per cent of readily available nitrogen, 
and has long been recognized as a valuable fertilizer in¬ 
gredient. Tankage is the dried residue after the grease has 
been extracted from slaughterhouse wastes. Such materials 
as can not be used in the meat, leather, soap, glue, or bone 
industries find thpir way ultimately to tanks, where they 
are thoroughly cooked with steam. The grease is removed 
and the residue pressed, dried, and marketed as tankage, 
which contains from 6 to 12 per cent of nitrogen in readily 
available form. 

Another important organic ammoniate is fish scrap. The 
capture and utilization of menhaden for fish oil and fish 
scrap has become an established industry on the Atlantic 
coast. The fish are taken in immense quantities in nets 
carried by steam trawlers and are treated in much the same 
way as slaughterhouse wastes, being cooked, freed from oil, 
and the residue pressed and dried. Fish scrap contains, in 
addition to about 8 per cent of nitrogen, about 5 per cent of 
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phosphoric acid. On the Pacific coast considerable fish scrap 
is manufactured as a by-product by using the wastes ffom 
fish-canning factories. In 1914 approximately 63,000 tons of 
fish scrap entered into fertilizer manufacture. 

Such materials as fur, wool, hair, leather, hoofs, and horns 
all contain percentages of nitrogen, and in the industries 
using these materials large quantities of waste accumulate. 
The nitrogen in these materials is not readily available, so 
that they are not used in the raw state for fertilizer pur¬ 
poses. They are, however, treated by mixing with acid phos¬ 
phate, the action of the acid rendering the nitrogen available. 
This mixture is known to the trade as base goods, and fur¬ 
nishes a considerable quantity of the nitrogen in mixed 
fertilizers. Bone, ground or steamed, though primarily a 
phosphate carrier, also contains varying percentages of 
nitrogen. 


FIXATION OF ATMOSPHERIC NITROGEN. 

Chemists have long recognized in the atmosphere about 
us a huge reservoir which must ultimately supply our in¬ 
creasing needs in the way of fixed nitrogen. A tremendous 
amount of research has been done on the problem of fixing 
this atmospheric nitrogen in useful form. Nature accom¬ 
plishes the result by means of bacteria, particularly those 
forms which cause the nodules on the roots of leguminous 
plants. The Romans knew the value of legumes in a rota¬ 
tion and put the knowledge in practice without knowing 
why. We understand why soil conditions are improved by 
legumes, but are still confronted with the unanswered ques¬ 
tion of how bacteria fix the nitrogen. 

The artificial fixation by chemical or electrochemical 
means is diflicult and costly. Several methods are in actual 
operation and others are in the experimental stage of de¬ 
velopment. That the problem will be solved and cheap fixed 
nitrogen be made available for our farmers is as nearly cer¬ 
tain as anything in the future can be called certain. 

The three general processes now in operation are the arc, 
the cyanamid, and the synthetic ammonia processes. 

The principle of the arc furnace is based upon the well- 
known fact that if the nitrogen and oxygen in the air are 
subjected to the action of an electric arc portions of the two 
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gases combine to form nitric oxide. Thus traces of nitric 
oxide can be detected in the air after a Severe lightning flash. 

Using this fact as a basis, electric furnaces of various 
types have been constructed for producing either a broad or 
a long electric arc and passing air through it. 

Three types of such furnaces are now being commercially 
operated. The Birkeland-Eyde furnace draws out the arc 
by the action of magnets into a broad sheet of flame through 
which the air is passed. The Schoenherr type employs a 
long arc produced by the blast of the passing air driven at 
high pressure up a steel cylinder. The Pauling furnace pro¬ 
duces a fan-shaped flame by the action of the air under 
pressure between two diverging electrodes. A fourth type, 
the Kilbourn-Scott, employs three electrodes, and the air, 
entering under pressure below the arc, produces a cone- 
shaped flame. This last type is reported to be in operation 
on an experimental scale in England. 

Unfortunately the reaction of the nitrogen and oxygen in 
the electric arc is a reversible one, and unless the tempera¬ 
ture of the gases is immediately dropped from about 
3,000"^ C., the temperature of the arc, to about 1,200® C. the 
nitric oxide again reverts to free nitrogen and oxygen. This 
sudden drop in temperature is difficult to accomplish, and 
under the best operating conditions no arc process recovers 
more than per cent of the entering air in the form of 
nitric oxide. For this reason large amounts of electric cur¬ 
rent are necessary per unit of nitrogen fixed, and arc proc¬ 
esses can be operated commercially only where current can 
be generated in large amounts and very cheaply. 

Owing to the topography of the country these conditions 
can be met in Norway, where both the Birkeland-Eyde and 
the Schoenherr processes are in operation on a large scale, 
the power being furnished by hydroelectric installations. 
The nitric-oxide gas is drawn into large towers, where it 
reacts further with oxygen and forms other oxides of nitro¬ 
gen, after which it is blown through absorption towers, 
where it encounters water or dilute acid, and in this way 
weak nitric acid is formed. This is neutralized with lime 
and calcium nitrate formed. As marketed it contains about 
9 per cent of nitrogen, and prior to the present war small 
amounts were exported to this country from Norway. 
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The Pauling process has been installed in several places 
in Europe where power is available at a cheap rate. A small 
installation for using this process was erected some years 
ago in South Carolina, but nitrate of lime from this plant 
has never entered the market in any quantity. 

It is doubtful whether the arc processes in their present 
stage of development can be used successfully in this coun¬ 
try, owing to the high cost of power. To develop the power 
in most of our streams is a very expensive undertaking, and 
even where conditions permit of the production of power at 
low cost, as at Niagara Falls, other industries as a rule stand 
ready to buy it at a price that makes its use for the arc 
process of nitrogen fixation impracticable. 

The cyanamid process for fixing nitrogen involves the pro¬ 
duction of calcium carbide by melting a mixture of lime and 
coke in an electric furnace. The carbide is ground and again 
heated and pure nitrogen is forced through the mass. At 
about 1,000^ C. a reaction takes place and calcium cyanamid 
is formed, containing about 20 per cent of fixed nitrogen. 
Upon treatment with superheated steam, cyanamid gives up 
its nitrogen in the form of ammonia, which may then be 
oxidized to nitric acid or treated with sulphuric acid to 
produce ammonium sulphate. 

The cyanamid process requires large amounts of cheap 
power, and so far has never been used commercially in this 
country. A plant on the Canadian side of Niagara Falls, 
operating under a long-term contract which insures it a 
limited amount of power at a cheap rate, has produced 
cyanamid commercially for some years, most of which has 
found a market in the United States. 

The Haber process of nitrogen fixation involves the pro¬ 
duction of ammonia directly from its elements, hydrogen, 
and nitrogen. If the two gases be compressed to 1,500 
pounds to the square inch, heated to 600° C., and passed over 
spongy iron, a certain percentage of the mixture is combined 
as ammonia. This process and the cyanamid process have 
had very wide development in Europe, and especially in 
Germany, since 1914, owing to the demand for fixed nitro¬ 
gen for explosives. Though the mechanical difficulties in¬ 
volved in the Haber process are great, the power cost is 
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small, and it seems to offer possibilities for development in 
'"this country more attractive than either the arc or the cyana- 
mid process. The Bureau of Soils has installed a synthetic 
ammonia plant at its Arlington laboratory, and is at pres¬ 
ent experimenting with the process, with the object of reduc¬ 
ing the mechanical problems to the simplest form and deter¬ 
mining the best conditions of pressure and temperature, and 
the most efficient catalyzers. 

In addition to the above there are several processes which 
are not as yet operating commercially but which seem likely 
to be of importance in nitrogen fixation in the near future. 

The Bucher process, which fixes nitrogen as cyanide, in¬ 
volves heating a mixture of carbonate of soda, coke, and iron 
in an atmosphere of nitrogen. Laboratory experiment has 
demonstrated the chemical feasibility of the process, but up 
to the present no satisfactory furnace for continuous large- 
scale operation has been devised. 

Kecently attention has been called to a new process, in¬ 
volving the use of carbide, which appears to have advantages 
over the cyanamid method. This is the Eeid process, in 
which the carbide is produced by coking a mixture of ground 
coal and lime and reducing this lime-coke to carbide in a 
type of electric furnace which permits of the use of “off 
peak” power. By this is meant power available at most 
electric plants during that portion of each 24 hours when 
part of the power which the plant is capable of producing is 
not being taken by its regular consumers. Such power can 
always be had at very cheap rates. The Reid process nitri¬ 
fies the carbide at a lower temperature than the cyanamid 
method, and by the use of a catalyzer reduces the time re¬ 
quired for the nitrification process. Finally the nitrified 
product differs from cyanamid in that it gives off its nitro¬ 
gen as ammonia under the action of waste or wet steam. It 
seems probable that by the economies effected this process 
may be able to operate successfully under American con¬ 
ditions. 



CHEESEMAKING BRINGS PROSPERITY TO FARM¬ 
ERS OF SOUTHERN MOUNTAINS. 


By C. F. Doane, Dairy Manufacturing Specialist, and A. J. Reed, Dairy 
Husbandman and Cooperative Extension Agent in North Carolina for the 
Dairy Division, Bureau of Animal Industry. 

A gricultural development is often delayed in 
isolated communities. Where communication with the 
outside world is difficult, farm practice changes very slowly. 
Until recently such was the case in many of the mountain 
districts of Virginia, West Viiginia, North Carolina, South 
Carolina, Georgia, Tennessee, and Kentucky. These dis¬ 
tricts have a total area of about 50,000 square miles, or a little 
less than that of the State of Wisconsin. Throughout large 
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areas of the moimtain districts agricultural development has 
been very slow. Cheese production and the improvement 
of cows, however, appear to point the way toward financial 
and industrial independence for many parts of this area. 
(See PI. XII.) 

The wood and the land on which it grew were the only natural 
resources of many parts of the district, and there has not 
been sufficient business to encourage the building of railroads, 
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which, iu such a mountainous region, can be constructed only 
at groat expense. As a result many moimtain commimities 
are still remote from railroads and without ready access to 
city markets. Because of low cash income and poor transpor¬ 
tation facilities, the people have traveled little and many of 
them have but a vague idea of the development of other dis¬ 
tricts. Being naturally a home-loving people, they have been 
loath to leave their moimtain homes, and the country is now 
heavily populated. Unfortunately, until recently, the cash 
income has not kept pace with the gain in population. 

AGRICULTURAL CONDITIONS. 

On most farms the acreage of tillable land is small and the 
larger areas of rough and stony land are kept in grass and 
used as permanent pasture. Because of the large percentage 
of permanent pasture, cattle raising has boon the principal 
industry. In a few localities very good beef cattle are pro¬ 
duced, but ordinarily the cattle are a mixture of breeds, in¬ 
cluding many small and very inferior types. The largest 
farms contain about 160 acres, and only the best of them will 
support a herd of 20 cows. (See PL XIII.) On the smaller 
farms the only items of cash income are from the sale of a 
few dozens of eggs, small quantities of butter, and a few calves. 
The larger farms sell a little more and do a somewhat more 
varied business, but the average gross income of even the 
best of them is very small. 

Forty years ago, when land was cheap, the population 
smaller, and the farms larger, living conditions were different. 
For each family there was then more land than is now avail¬ 
able from which to make a living, and new land could be 
opened up at any time. Since then many of the farms have 
been divided among heirs, and as a rule the smaller farms now 
produce so little that there is no surplus to provide for edu¬ 
cation, road improvement, better Uve stock, or for rapid 
progress of any kind. 

Where beef cattle of even an inferior quality are kept, con¬ 
ditions are much better than where the living is derived from 
crops alone. Feeding the crops to beef cattle has conserved 
soil fertility and made larger crop yields possible, but in many 
places present farming methods must be changed before much 
progress can be made. No progress can be made without 
an increased income. There must be a greater income per 
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man, per acre, and per cow. A change from an inferior type 
of beef cattle to a good quality of dairy cattle and the making 
of the milk into first-class cheese seems to offer the best solu¬ 
tion of the problem. 

CONDITIONS FAVORABLE TO CHEESEMAKING. 

The first consideration of the adaptability of dairying to 
the southern moxmtain districts was given in 1913 by the 
cooperative extension agent of North Carolina.^ In a study 
of that territory it was foimd that the production of home¬ 
made cheese was an important industry in some of the moun¬ 
tain districts 25 years ago, and that many of the farmers still 
made small quantities of a poor quality of skim-milk cheese. 
As a rule the cows were low-producing scrubs, and the calves, 
which were allowed to run with them, did most of the milk¬ 
ing. The calves were weaned at about three months of age, 
but the quantity of the milk was so small and the milk 
products had so little cash value that the cows were usually 
dried off as soon as convenient. Climatic conditions were 
found to be very favorable for the production of cheese, and 
as practically every house was built near a spring, facilities 
for cooling the milk were easily available. The fact that 
dairying requires more labor than the raising of stock cattle 
presented no serious problem, because labor was plentiful 
and cheap. 

COOPERATIVE PLAN ADOPTED. 

After a thorough study of conditions it was decided that 
the cooperative factory plan was best adapted to existing 
conditions, and a cooperative extension man qualified in 
cheesemaking was employed in October, 1914, to work 
among the mountain farmers of North Carolina. 

Before the establishment of factories the problem of 
obtaining cheesomakers had to be met. It was at once 
apparent that thoroughly trained, high-priced chcesemakers 
could not be employed, because the supply of milk would 
not justify payment of the wages demanded. It was decided, 
therefore, to hire and train a bright young man from each 
neighborhood where a factory was to be buUt. In a very 
short time each man had received training enough to enable 

1 The extension men are cooperatively employed by the North Carolina College of 
Agriculture and Mechanic Arts and the United States Department of Agriculture. 
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him to manage a factory with what assistance the field agent 
could give him. This plan made it possible to get cheese- 
makers at wages that were not prohibitive and made each 
factory a purely local enterprise. 

The method of making commercial cheese was presented 
to the farmers^ but most of them were quite skeptical until 
demonstrations were given and the quality of cheese proved 
to be equal to that of store cheese. This aroused some 
interest and the extension men received many insistent 
requests that the work be extended. 

ESTABLISHMENT OP FACTORIES. 

In the spring of 1915 the first cooperative company was 
organized at Cove Creek, Watauga County, N. C. The factory 
was completed and cheesemaking was begun June 5. The 
building was very small, being 14 by 16 feet, and the cost, 
complete with equipment,was only $400. (See PI. XIV, fig. 1.) 
About six weeks later another factory, fully equipped, was 
completed at Grassy Creek, N. C., at a cost of $375. Though 
both factories were completed late in the season, each re¬ 
turned almost $1,500 to the patrons before the end of the 
year. This was a net gain of more than $1,200 in each case, 
because in previous years the total income from the sale of 
butter averaged less than $300. Before the end of the year 
two other cheese factories were built. (See PI. XIV, fig. 2.) 
Both proved to be successful, and the work soon spread to 
other sections of the State and to other States. To organ¬ 
ize the first community required much work, but since that 
time it has been impossible to meet the demand for assist¬ 
ance and no solicitation has been needed to mduce the 
people to put up new factories. At the present time larger 
factories are being built at a cost of from $800 to $1,000 
each, which is subscribed jointly by 30 or 40 local stock¬ 
holders. (See PI. XV, fig. 1.) The salary of the cheesemaker 
and all other expenses connected with the running of the 
factory are met by the income from the sale of the cheese. 

IMPROVEMENT IN DAIRYING METHODS. 

Better care and more skillful feeding have resulted *in a 
greatly increased milk production, while in some cases 
profits have been increased through the purchase of better 
cows. Though provision has been madef or the better housing 
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of dairy cattle, very few new dairy bams have been built. 
The greatest improvement in this respect has been brought 
about through the remodeling of old bams, which, being 
well built, will last for many years. In most cases all they 
needed were new floors, more light, and better ventilation. 
So far as possible the .improvements were made by the 
farmers themselves from supplies on hand or from materials 
produced in the neighborhood. 

Cold springs cool the milk and keep it cool, enabling the 
farmers to deliver sweet milk to the factories. This makes 
it possible to manufacture cheese that compares favorably 
with that produced in any other section. Because of the 
good quality of cheese no difiiculty has been experienced in 
disposing of it at satisfactory prices. The Southern States 
consume large quantities of cheese, thus insuring a ready 
market near by for the product of the mountain factories. 
This gives an advantage in freight rates that is more than 
suflBlcient to pay the cost of delivering cheese from remote 
mountain districts to railroad shipping points. 

in converting the milk into cheese great care is taken to 
prevent waste, and the whey is now much in demand for 
feeding hogs. (See PI. XV, fig. 2, and PI. XVI, fig. 1.) When 
the cheese factories were first established the farmers consid¬ 
ered the whey a worthless by-product, but finally they have 
come to realize its great feeding value and are doing what 
they can to see that its distribution is fair. Over the neatly 
arranged whey barrels at one factory the following sign may 
be read: 


^^Don^t spill the whey. Spilled whey creates 
filth, filth breeds germs, germs cause disease, 
disease sometimes results in death, and death will 
lead to eternal hell for the man who takes more 
whey than belongs to him.’' 


FACTORIES PROVING TO BE SUCCESSFUL. 

As indicated in the rapid increase in the number of fac¬ 
tories, the cheese industry in the moimtain districts has 
received a good start and shows every indication of con¬ 
tinued growth. The effort to increase cheese production 
has been along conservative and rational lines, and the 
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building of factories has been encouraged only in regions 
where climatic and other conditions render their operation 
feasible. The first year the factories were opened about 
$3,000 worth of cheese was made and sold. In 1916 about 
$30,000 worth of cheese was made in North Carolina alone, 
and during the year 1917 more than $126,000 worth of 
cheese was made in the 34 factories now in operation in the 
mountain districts of North Carolina, Virginia, Tennessee, 
and West Virginia. Twenty-six of these factories were 
organized in 1916. All have been successful and each has 
shown a rapid growth from the day it opened. The cost of 
operation, added to what the fartners would probably have 
received for the milk if there had been no cheese factories, 
would amount to about one-fourth of the gross receipts; 
therefore it is fair to infer that three-fourths of the $126,000, 
or a little more than $90,000, is newly created wealth. 

From ten grade dairy cows one farmer sold $750 worth of 
milk and calves in seven months. This would be nothing 
imusual in a great dairy district, but before the introduction 
of cheese factories such incomes were not common in this 
section, A check for $12 was sent to the wife of one of the 
directors for milk sold during the first month the factory was 
in operation. She could not imderstand how this could be, 
because formerly she had received less than $2 a month, in 
trade, for the butter made and sold to the local stores. To 
get so large a check made her think there must be some 
mistake—otherwise she could not accoxmt for so much 
more money from so much less work. 

STANDARD OF LIVING RISING. 

The effect of the increased income from the mountain 
farms is already shown in a higher standard of living. (See 
PI. XVI, fig. 2.) Farmhouses are being remodeled, better 
farm equipment of all kinds is being introduced, road 
improvement is already begim in many sections, and more 
interest is taken in educational work of all kinds. The 
introduction of cheese factories was only the first step 
forward, but these factories furnished the financial support 
for the movement that is slowly but certainly transforming 
many isolated moxmtain districts into prosperous farming 
communities. 
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PLATE XII 



IN THE HEART OF THE SOUTHERN MOUNTAINS 
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PLATE XIII. 



A GOOD TYPE OF MOUNTAIN FARi 1 
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PLATE XIV 



FIG 2-BEAVFR DAM CHEESE FACTORY SWEETWATER N C 
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PLATE XV. 



FIG. 2—HOGS RAISED ON WHEY FROM TWIN OAKS FACTORY 
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riG 1 -WHEY BARRELS IN DOORYARD OF MOUNTAIN CHEESE 

FACTORY. 



FIG 2.—A MOUNTAIN FARM TO WHICH CHEESEMAKING HAS 
BROUGHT PROSPERITY. 












VALUE OF RECORDS TO THE FARMER. 

By J. S. Ball, 

Aifistanl, Office of Farm Management. 

^HE subject of farm accounts is one about which there 
are many misconceptions. We have been too prone 
to lay stress upon the mere formality; to make it 
appear that, farmers were expected to believe that if they 
only had certain special kinds of books and forms the ac¬ 
counting would be easy and fruitful in results. Practically 
all farmers keep records of one kind or another, and the aver¬ 
age farmer is not easily impr^ed with the notion that there 
is any special virtue in merely setting down columns of 
figures, yet there remains a class of writers on this subject 
who seem to think that if all farmers could only be persuaded 
to practice double-entry bookkeeping, all the problems of 
agriculture would be solved as by magic. 

No one knows better than the practical farmer that there 
is nothing of the cure-all in the keeping of accounts on the 
farm. The practice will not of itself turn a poor farm into a 
rich one, a poor farmer into a good one, or losses into profits. 
Farm records, if accurately kept and intelligently utilized, 
are an aid to a better understanding and insight into one’s 
business affairs, and are worth while in exact proportion to 
the accm-acy and completeness of their recording and the 
pertinence of the use that is made of them. These are facts 
well known to thousands of farmers who keep accurate 
accounts and make good use of them. 

FUNDAMENTAL PRINCIPLES. « 

Ip beginning record keeping it is of vital importance to 
have a clear understanding as to jtist what facts about the 
farm business should be shown by the records day by day 
and at the end of the year. It is as useless to start record 
keeping without having thought over and decided on what 
you intend to have the records show, as to begin digging a 
foundation and hauling lumber for a building without first 
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deciding on the kind and size of structure to be erected. No 
farmer would be so foolish as to start his teams to a field to 
work without first making up his mind what crop he intended 
to grow thereon. It would be just as foolish to begin record 
keeping without a definite idea of what facts about the farm 
business the accoimts are designed to bring out. 

When this is thought over and decided upon the next step 
is to secure this information with the least amount of work 
and in the simplest way. The kind of books and forms used 
does not matter in the least, providing the records are com¬ 
plete and accurately kept—but a method is desirable that will 
promote facility in summarizing the records at the end of the 
year. The continued keeping of the accounts wiU often 
develop the most convenient form. 

USEFULNESS OF ACCOUNTS. 

Usefulness is the test of value. The use that is made of 
farm accounts is the measure of their value to the farmer, and 
the simpler the accounts kept by the beginner, the greater 
the chance for them to prove of use. 

Among the oldest examples of farm records may be men¬ 
tioned the practice of shepherds in ancient times, who 
counted their flocks by dropping pebbles in a bag. A primi¬ 
tive method, but an example in many instances well worth 
the time it took, for by its means definite facts were gained 
and losses avoided. 

In sections of the country where com is husked from the 
shock in the field, it is a common practice when hauling it 
in to keep tally of the number of bushels or barrels by 
marks on the side of the wagon box. This is another in¬ 
stance of a primitive record from which full benefit is real¬ 
ized, since the tally is used in divisions between landlord 
and tenant and is also the record by which the buskers are 
paid. (See PI. XVII, fig. 1.) 

SIMPLE ACCOUNTS. 

Farm records may be roughly divided into two heads: 

1. Kecords of happenings. 

2. Records of money transactions. 

Simple accounts of everyday happenings are often of 
great use. Every farmer makes a note when a calf is bom 
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or a sow farrows. Many do so mentally only, but it is none 
the less a note. If such notes are written down in a way 
that makes reference to them easy, they become of much 
use in supplying needed information when memory fails. 
Notes recording other everyday happenings often prove use¬ 
ful. Among these may be mentioned the dates when ani¬ 
mals are bred, men hired or discharged, accidents occur, 
pasture season begins and ends, first and last frosts occur, 
incubators are set, spring work begins and fall work ends, 
seed time and harvest occur, etc. Such notes as these when 
systematically recorded and constantly referred to are of much 
value. They enable one to take proper precautions as to 
feed and care of animals prior to the birth of young, thereby 
often saving both mother and offspring. Disputes with 
hired men as to wages are avoided by recording when they 
are liired, a wage agreement, and all amounts subsequently 
paid them. Accident records are of value when seeking 
redress for damages, pasture data when figuring on feed sup¬ 
ply, and frost and other weather data in plannnig the yearns 
work. 

RECORDS OF MONEY TRANSACTIONS. 

A record of the cash received and paid out is made by 
many farmers, but all the benefits to be derived from such 
records are seldom realized. The most important use made 
of them in many cases is as a means of checking up biUs 
when sent in, to see whether all payments have been duly 
credited. The realization of even this small part of their 
full value sometimes makes such records well worth while. 
There is no reason why every farmer should not have such 
a check on his business dealings, and losses can often be 
avoided by proving credits that have been overlooked by 
the storekeeper. 

The cash accoxmt may be kept in any convenient form, 
but perhaps the simplest and most interesting way for a be¬ 
ginner is to use a diary. If this be done, part of the page may 
be used to record the daily happenings and the cash record 
made on another part of it, thus giving a complete record of the 
day,^ and in addition to the foregoing daily notes of personal 
affairs, ideas, and events may be jotted down, thus giving 

1 The use of a diary for farm accounts is fully Illustrated and described In Farmers’ Bulletin 
No. 782. 







Fig. 3.—Sample page of the diary type of farm record book. Many items of farm, personal, 
and neighborhood interest, as well as the farm and family cash account, recorded In such 
a way as to give desired data and make the record not only of value in a practical aooounir 
ing way, but also as a reference book of farm and neighborhood happenings. 

make them of interest in the years to come. (See fig. 3.) 
Any information wanted at the end of the year may be as* 
sembled from a diary account book in a few hours. 
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Table I. —An example of farm cash records summarized for a yearns business 
on an eastern North Carolina diversified farm. 




Per 

Source of Income or expense. 

Amount. 

t cent of 


1 

total. 

1 

1 


RECEIPTS. 


Dairy herd: 

Milk sold. 

Cows sold (5).. 
Calves sold (4) 
Breeding fees.. 
Beef and hide. 


$2,185.24 
198.20 
80.00 
10.00 
27.16 


Total from dairy herd. 

H(^s and pigs sold. 

Chickens sold. 

Income from live stock 


Cotton. 

Tobacco. 

Truck crops. 

Incomo from crops 


5^.00 

1,039.25 

49.80 


Old machines and implements sold. 
Rentals received for implements.... 
Received for work done for others.. 
Wood sold. 

Miscellaneous incomo. 

Total farm cash income. 

Money borrowed. 


22.65 

31.25 

68.74 

157.15 


Total money received 


$2,500.60 

m 16 
6.00 

2,748.76 


1,675.05 


63 

5 

0 


58 


13 

22 

1 

36 


279.79 6 


4,703.60 


100 


1 , 000.00 

6,708.60 


EXPENDITURES. 


Dairy herd: 

Cows bought (8). 

Calf bought. 

Dairy feeds. 

Miscellaneous... 


Total for dairy herd. 

Hogs bought (2). 

Cockerels bought (2). 


8.S5.00 

25.00 

1,320.86 

23.65 


2,251.51 

43.35 

2.00 


Total expenditures on live stock. 

Fertilizer. 

Seed. 

Twine, canvas, etc. 

Thrashing, grading, picking. 


349.57 
8.S.09 
29.68 
48.92 


2,299.86 


516.26 


41 

1 

0 

45 


10 


Total exneaditures on crops. 
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Table I —An example of farm cash records summarized for a yearns business 
on an eastern North Carolina diversified farm —Continued 


Source of income or expense 

Amount 

Per 
cent of 
total 

EXFEN DITUBES—continued 



Paid hired hands 

$654 43 


Vetermary and lioeing mules 

27 10 


Man and mule labor expenditures 

$681 53 

13 

New buildings and improvements 

326 54 


Repairs of buildings, fences, etc 

176 96 


New machinery bought 

423 51 


Maintenance of implements 

68 47 


Equipment expenditures 

085 48 

19i 

Interest on borrowed money 

427 27 


Taxes 

66 81 


Cuttmg wood 

5M 43 


Telephone, stationery, etc 

64 75 


Miscellaneous expenditures 

617 26 

12i 

Total farm expenditures 

5,100 39 

100 

Household and personal expense 

532 50 


Total money paid out 

5,632 89 



When the yearns record is made the cash accounts can be 
assembled under headings (see Table I) that will show 
exactly what branch of the farm activities produced the 
dollars and what each required in the way of cash expend¬ 
iture to keep it going.^ Some farmers are apt to judge of the 
importance of the various farm projects by the time it takes 
to put them through. To such, a complete cash record for 
a year, properly assembled, will be an eye-opener. Often 
seommgly imimportant things on the farm, such as the 
flock of poultry, produce nearly as much net cash as the 
obviously important. The year's cash summary helps the 
farmer to get a better perspective of these things. 

In using such records as an aid to future plans, hasty 
conclusions should not be drawn, nor should snap judgment 
be taken. The fact that the hogs or the corn crop brought 
in the most net money last year is no reason for assuming 
that all the activities of the farm henceforth should be 


1 A complete method of assembling the year’s data is fully described in Farmers’ Bulletin 
No 661, entitled, Method of Analyzing the Farm Busmoss ” 
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devoted to the sole purpose of hog or corn raising. It may 
be that the keeping of cows was partly responsible for making 
the hogs so productive of net cash, or that the growing of 
wheat, clover, or other crops in rotation with corn made the 
latter crop much more profitable than it would have been if 
grown alone. Similar conditions will bo met with on all 
farms, and therefore no sudden changes should be made on 
the basis of what a few accounts may show. 

On the other hand, a single year’s figures will occasionally 
indicate that something is radically wrong; will show where 
the net expenses of one farm enterprise is a great drain on 
the net cash returns made by the others. All phases of 
such an enterprise should be carefully studied and unless the 
losses can be assigned to some reason, such as a bad season, 
temporarily adverse market conditions, epidemics, or similar 
unusual conditions, it may often be dropped with profit. 

Comparison of the annual figures year by year is another 
source of profit from the use of accounts, since by such com¬ 
parison a true perspective and insight into the make-up of 
the business is gained. 

USES OP AN ANNUAL INVENTORY. 

The term ^inventory” is used to designate a list of prop¬ 
erty, and such a list, made annually, is a most important and 
useful record. In any system of accounting the inventory 
is absolutely essential, as upon it is based the division of 
one year’s business from another. 

A farm inventory is simply a statement showing what the 
land, buildings, equipment, live stock, supplies, and produce 
on hand are worth at the time the inventory is made, 
together with amount of cash on hand and money owing to 
and owed by the farmer. It is a list of farm property and 
farm debts. (See Table II.) It corresponds to the ' ^stock 
taking” which every merchant does periodically. 
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Table II .—A tampU farm inventory, thawing in a general wag how th' 
valuable record is prepared. 


April 1,1916. 


Items of property. 


April 1,1917. 


Rate. Valuation. Rate. Valuation. 


Real estate: Farm of 120 acres 
(105 tillable), including value 
of improvements. 

Live stock: 

Cows dry and in milk. 

BuU. 

Heifers. 

Calves. 

Total for dairy herd. 

Hogs: 

Sows. 

Pigs. 

Horses. 

Colts. 

Total value o( stock. 

Maehinery and tools: 

Plows. 

Harrows. 

(1.1st all Items of farm mar 
chines, wagons, harness, and 
small tools). 

Total amount invested in 
machinery and tools (not 
all listed here). 

Feeds, produce, and supplies: 

Com.bushels. 

Com stover.tons. 

Hay, mixed.do... 

Hairy vetch seed_pounds. 

Potatoes.bushels. 

C(xii silage.tons. 

Cement.sacks. 

Old lumber. 

Total value of feeds, pro¬ 
duce, and supplies. 

Cash on hand and in bank. 

Value of bills due the farm. 

Total value of farm prop¬ 
erty. 

Amount of bills, notes, and mort¬ 
gage the farm owes to others... 
Net worth (inereose 9342.95 
for year). 


99,600.00 


99,600.00 



9,944.06 
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FIG. 2.—A FARMER V/HO HAS KEPT COMPLETE COST ACCOUNTS FOR 

YEARS. 


Such work takes much limo and requires close attention to details. 
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The uses of the inventory are important and varied. As 
previously stated, it is the basis upon which is built the 
superstructure of accoimting systems. Taken alone it will 
show a farmer exactly what he is worth and will be a guar¬ 
antee of solvency and an aid in securing credits and loans 
from the bank in time of need. The inventories for two dates 
a year apart show whether progress or retrogression has 
occurred during the year, and definitely measure the degree 
of the change.' 

Taken in conjunction with a cash account for the year, 
the inventory shows how much has been made by farming 
and to what extent the personal and household expenses have 
offset profits. (See Table III.) It also gives a much better 
insight into the income produced by each farm department, 
as a decrease in inventory value of hogs, for instance, may 
offset to some extent what, from the cash account, looks 
like a very largo income from that source, or vice versa. 


Table III .—Showing how the inventory totals and cash account may be utilized 
to show the profit made by the farm. 


Item. 

Values. 

Apr. 1, 
lUlfl. 

Apr, 1. 
1917. 

Sarm inventories; 



Real estate. 

$0,(K)0.00 

$9,000.00 

l.lve stock. 

1,955.00 

2,402.00 

Machinery and tools. 

636.00 

645.65 

Feeds, produce, and supplies. 

516.95 

853 20 

Cash on hand and in bank. 

225.50 

25.75 

Bills due the farm. 

17.65 

92.70 

Total value of the farm property. 

12,851.10 

13,519.30 

Amount due by the farm to others. 

3. 250.00 

3,576.26 

Net worth each year. 

9,601.10 

9,944.05 

InwAtyoA not worth . 


342.95 

From the cash account the amount of money paid out for other than 



farm expenses is found: 



Household expenses. 

338.38 


Personal expense. 

115.25 


Interest on the mortgage, $3,000 <^5%. 

160.00 


Purchase price of U. S. bond. 

60.00 


Total. 


663.63 

Supplies and rent furnished by the farm: 



Rental value of the farm home. 

129.00 


Value of supplies (fuel, milk, eggs, etc.). 

150.50 


Total. 


270.50 

Total farm gain. 


1 1,267.08 


29190®—YBK 1917-11 
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COST RECORDS. 

The foregoing discussion has embraced simple record 
keeping. The accoimts described deal almost exclusively 
with facts about the farm as a whole, as a unit, and serve to 
compare this yearns business with that of last year or the year 
before. In order to keep accounts with the separate enter¬ 
prises, however, to show the factors of cost and the returns 
of each, and what each one gains or loses, cost accounts are 
necessary.^ 

Cost records, while of great use if correctly assembled and 
intelligently interpreted, can onl^ be obtained by the outlay of 
considerable time and attention to detail. (See PL XVII, 
fig. 2.) A man.who works hard at manual labor all day can 
very rarely find the time and seldom has the inclination to 
set down daily all the minutiae necessary to complete cost 
accounts. In cost records there are added to the inventory 
and cash account, labor records, feed records, supply records, 
crop yield and animal production records, which, when the 
amount of time necessary to summarize and distribute the 
indirect costs is considered, require much more attention than 
can ordinarily be given. Only where the conditions seem to 
assure that the accoimts will be pushed through the year 
to a successful conclusion should cost accounting be begun. 
Detailed accounts begun and abandoned are worse than time 
and labor thrown away. They are apt to give the idea that 
there is no use in keeping any records whatever. 

However, cost data systematically recorded, summarized, 
and studied year by year are of the utmost value to any 
farmer whose circumstances permit him to obtain them. 
The labor records will show just how much labor and team 
work is required by each crop on the farm and the time of the 
season in which it is required. They show what proportion 
of the labor is devoted to work that produces income and 
the very considerable amount that is consumed by ''odd 
jobs^^ on every farm. The proportion that labor cost is of 
the total in the production of all farm crops and stock is 
brought out, and the number of days of man and horse labor 
necessary to produce an acre of any crop or to care for any 
animal for a year. 

^ Farmers* Bulletins No. 611, “Farm Bookkeeping,** and No. 672, “A System of Farm 
Accounting,** discuss the function of cost accounts, giving data useful to anyone interested. 
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A year's labor records show also just how much man power 
and horsepower is necessary to run the entire farm every 
week in the year and point out accurately just when the 
rush seasons occur and how much help is necessary to tide 
them over handily. With such records before him a farmer 
knows approximately how much labor and how many horses 
ho will need to carry out his plan of operation for the coming 
year. He knows how much more or how much less labor he 
will need for every acre of increase or decrease in area of any 
crop and just when such labor will bo required or may be 
spared. Increasing or decreasing the magnitude of the 
different farm enterprises and fitting them together until a 
complete year's work with an even load of labor for the 
entire season, with the rush points minimized, gives him per¬ 
sonal control of unsettled labor conditions and puts him in 
an advantageous position to push through successfully the 
coming year's work. 

Feed accounts, accurately recorded and summarized, will 
give valuable data on the amounts of grain and roughage 
required to put an animal on the market or to maintain the 
permanent herd. They give the quantities necessary to 
maintain the work stock, and thus enable the farmer to 
reserve sufficient for his needs and to sell his surplus feeds 
with safety. They enable the farmer to plan intelligently 
an increase or decrease in any of his herds and inform him 
just what these changes will entail in increased or decreased 
quantities of feeds required. They supplement the other 
records in that they indicate how to preserve the balance 
between crops and stock on the farm and thus become the 
basis upon which is determined the proportionate charge to 
stock and credit to crops for farm-produced feeds consumed. 

Records of crop yields, animal products obtained, and of 
supplies used by the different farm enterprises are the addi¬ 
tional factors necessary to make cost data complete. These 
are useful in that they show just what yields of crop and by¬ 
product are obtained year by year, what and how much the 
animals produce, and by what farm departments miscella¬ 
neous supplies are used, thus permitting the making of 
adequate charges and credits. 
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USE OF COMPLETE COST ACCOUNTS. 

When the cost records have been successfully carried 
through the year, aU costs distributed, and the summarizing 
done, the cost of every crop and of each class of stock will 
be known, together with the income each has produced, 
and the resulting profit or loss for each, with the cost per 
acre, bushel, ton, or animal. (See Table IV.) These will 
prove of groat interest and usefulness in numerous ways. 
The figures show the margin of profit and approximately 
what must be realized on each commodity produced in 
order to realize a profit or avoid a loss. Such figures for 
a series of years will be increasingly valuable. 

Table IV .—Showing how coat accounts on an eastern North Carolina farm 
were utilized to show whether each farm department made a profit or a loss and 
how much. 


Farm enterprise. 


Income. 


Cost. 


Profit. 


Loss. 


Tobacco. 

Corn for grain 
Com silage... 
Oats. 


$1,039.25 

145.25 

337.50 

66.00 


1388.83 

355.01 

362.44 

90.54 


1650.42 


1209.76 

24.94 


25.54 


Hay: 


Clover... 
Cowpea. 

Rye. 

Truck crops. 
Dairy herd. - 

Hogs. 

Poultry. 

Sandpit.... 
Wood lot... 
Outside labor 


Total.. 


Net farm profit, 


90.00 

120.00 

30.00 

170.02 

2,185.24 2, 

227.50 
193.05 
74.50 
358.00 
68.74 


5,104.05 4, 


43.03 
88.33 
47.40 
122.12 
604.17 
145.30 
76.54 
33.26 
265.82 
65.38 


688.17 


46.97 

31.67 


47.90 


82.20 

116.51 

41.24 

92.18 

3.36 


1.112.45 
696.57 


415.88 


17.40 


418.93 


696.57 


Where losses are sustained, the study of the facts for past 
years when profits were made may show why the losses 
occurred, and influence the farmer to take heart for the 
future and strive to overcome, if possible, the conditions 
that caused the losses. (See Table V.) 
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Table V —Detail of the coet of growing potatoes on a western New York farm 
for a senes of five years A good illustration of the application of cost 
accounts in analyzing the cost of growing a crop 



1910 

1011 

1912 

1913 

1914 

Five- 

year 

avir 

age 

Aci cs gi own ^ 

20 5 

17 2 

20 7 

19.3 

16 7 

18 88 

Per acre costs 

Laboi m gro ^ng— 







Man 

$7 61 

$7 36 

S7 82 

S8 10 

S5 78 


Horse 

10 67 

8 50 

9 65 

8 41 

6 76 


Labor in harvesting— 







Man 

5 46 

5 29 

4 3b 

4 22 

4 93 

4 85 

Horse 

4 65 

4 92 

3 74 

3 20 

3 17 

3 94 

Total labor cost— 







In growing 

18 28 

15 86 

17 47 

16 51 

12 54 

16 13 

In harvesting 

10 11 

10 21 

8 10 

7 42 

8 10 

8 79 

Total 

28 39 

26 07 

25 57 

23 93 

20 64 

24 02 

Materials used— 







Manure 

2 76 

9 13 

9 00 

1 23 

8 59 

6 14 

Seed 

3 20 

7 18 

17 78 

8 18 

10 67 

9 38 

1 ertllizer 

8 13 

13 10 

9 14 

10 32 

10 04 

10 15 

Lime for sprajong 

48 

41 

44 

54 

15 

40 

Arsenate of lead 

1 70 

1 40 

1 17 

1 34 

1 26 

1 38 

Sulphate of copper^ 

1 48 

2 97 

2 53 

3 45 

2 43 

2 57 

Total cost of materials 

1 5 

34 19 

40 Ob 

25 06 

33 04 

30 02 

Indirect costs— 







Implement cost.. 

4 39 

< 10 

8 3'’ 

6 50 

8 13 

6 90 

Interest and taxes 

2 96 

3 75 

3 57 

5 43 

5 40 

4 22 

Overhead expense 

3 30 

5 23 

6 59 

4 87 

5 70 

5 14 

Total indirect cost 

10 65 

16 08 

18 >3 

16 80 

19 23 

16 26 

Total, all costs 

56 79 

76 34 

84 16 

65 79 

72 91 


Pot bushel costs— 







I abor to grow 

0 09 

0 08 

0 08 

0 10 

0 06 

0 08 

I abor to harvest 

0 05 

0 05 

0 04 

0 04 

0 04 

0 04 

Total labor cost 

0 14 

0 13 

0 12 

0 14 

0 10 

0 12 

Materials 

0 09 

0 16 

0 19 

0 15 

0 15 

0 15 

Indirect cost 

0 05 

0 08 

0 09 

0 10 

0 09 

0 08 

Total cost per bushel 

<0 28 

SO 37 

SO 40 

SO 39 

SO 34 


Yield per acre ., bushels 

201 

208 

208 

168 

217 


SelLng price per bushel 

SO 40 

SO 55 

SO 49 

SO 60 

SO 28 

SO 464 

Seed per acre bushels 

12 8 

14 5 

15 5 

16 1 

14 1 

14 6 

Seed cost per bushel 

so 25 

SO 49 

SI 15 

SO 51 

SO 75 

SO 63 

I< ertilizer per at re pounds 

643 

872 

700 

767 

713 

739 

Cost per ton 

S25 32 

S30 02 

S26.10 

S26 93 

S28 20 

S27 31 
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Table V —Detail of the cost of growing potatoes on a western New Yarh farm 
for a series of five years A good illustration of the application of cost 
accounts in analyzing the cost of growing a crop—Continued 



1 

1910 

1911 

1912 

1913 

1914 

Five- 

ve\r 

aver¬ 

age 

Acres grown 

20 5 

17 S 

20.7 

19 3 

10 7 

18 88 

Bates per hour 

Man labor 

Horse labor 

Per 

acre 

$0 153 

0 177 

Per 

acre 

10 141 

0 143 

Per 

acTi 

$0 156 

0 148 

Per 

aert 

10 171 

0 120 

Per 

acre 

SO 169 

0 130 

Per 

acre 

SO 158 
0 144 

II an hours per acre 

To grow 

To har^ est 

49 74 

35 68 

52 22 

37 55 

50 08 

27 95 

47 37 

24 72 

34 22 

29 10 

46 73 

31 01 

Total 

85 42 

89 77 

78 03 

72 09 

63 38 

77 74 

H<n^ hours per acre 

To grow 

To harvest 

60 28 

26 29 

59 4b 

34 40 

65 15 

25 27 

70 08 

26 63 

52 02 

24 37 

61 40 

27 36 

Total 

86 57 

93 86 

00 42 

96 71 

76 39 

8S 76 


To obtain tho greatest benefit from cost accounts, full 
data as to costs in quantities of labor, materials (as feed, 
seed, supplies, etc.), and the use of the farm equipment, 
should be recorded and earned along all through the process 
of summarizmg. Hours of labor, pounds ^f grain, tons of 
fertihzer, etc., are equally as useful as tho money figures, if 
not more so. Such data aid the farmer in getting a truer 
insight as to the facts and give him a firmer grip on his 
business affairs than can be obtained by money costs alone. 
Prices fluctuate, but the physical factors in the cost of pro¬ 
duction remain more or less constant; they constitute the 
best known source of information useful in the analysis of 
a farm business. 

In making use of the results of a year's cost accounts for 
the purpose of perfecting the organization of the farm for 
the greatest profit, caution is doubly to ba recommended. 
As previously stated, hasty conclusions should not be 
drawn. Sometimes a positive decrease in a year's profits 
may ensue if an enterprise be dropped because, taken 
alone, it has failed to pay. Cows, for instance, may not be 
showing a net profit, but if aU the cows are sold, there may 
be no other profitable way of using up roughage which 
would thereby be wasted, resulting in a loss on the 
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crop producing it. Labor devoted night and morning to 
milking and feeding cows, and charged to them, would be 
entirely wasted if the cows were sold and nothing else 
supplied to utilize it. Thus an added labor burden would 
have to be borne by the other enterprises. It is muclx 
better that these tilings be utilized than that they should 
be a dead loss, oven though the cow account alone just 
breaks even, or worse. Any changes indicated, if made, 
should be brought about gradually and the effects noted in 
their relation to all other farm activities. 

There is nothing like a set of records as a moans of ana¬ 
lyzing a farm business. To use suc,h records, however, the 
fundamental principles must be understood and comphed 
with; thdir limitations as well as their usefulness must be 
grasped. When this is done the accounts will become a 
strong staff and support. 

HOUSEHOLD ACCOUNTS. 

How many people know just what it costs them to live? 
Such information is extremely valuable, especially if the 
make-up of the cost is known, both as to money cost and 
the other factors. To the farmer such data should prove 
valuable indeed, especially in determining what part of his 
living comes from the farm.^ 

If the accounts have been completely kept, the household 
expenses are easily assembled from the cash record, in¬ 
ventory and record of supplies used. Nothing hi the realm 
of figures is more likely to astonish the average farm family 
than a summary of the household costs. The farm furnishes 
the family a house to live in, milk, butter, cream, eggs, pork, 
fowls, fuel, vegetables, and fruit, and often a great many other 
things. Yet the farmer often does not think of all those 
unless they are set before him. If he breaks even on the 
year he is likely to thhik there is no profit m the bushiess 
when, in fact, he may have been livhig much better than 
the average city business ihan of like education, attainments, 
and capital. 

All these things may have to be seen to bo believed, but 
a well kept set of records, by adequate handling, can be 
made to show them. 

» Farmer’s Bulletin No. 635, “What the Farm Contributes Directly to the Farmer’s Liv¬ 
ing,” should prove of much value and interest to all farmers who keep hou<«ehold accounts. 




PRODUCTION OF DRUG-PLANT CROPS IN THE 
UNITED STATES. 

By W. W. Stockbebqeb, 

Phusiolooist in Charge of Drug-Plant and Poisonous-Plant Investi¬ 
gations, Bureau of Plant Industry* 

M edicinal plants have been cultivated in the United 
States for more than two centuries. Only a few 
decades have elapsed since healing herbs shared with small 
fruits and vegetables a place in every kitchen garden, and 
in certain localities their production and sale at one time 
formed the basis of small industries. In time, however, 
the numerous convenient preparations obtainable at every 
drug store rendered the domestic herb garden no longer 
necessary, and the great development of foreign commerce 
made it possible to obtain supplies of most crude drugs from 
sources where the cost of production was less than in this 
country. As a result, drug cultivation has never become an 
important branch of agriculture in the United States, and 
in recent years it has been confined chiefly to the production 
of relatively small crops of plants yielding volatile oils 
which are in demand for industrial purposes as well as for 
medicinal use. 

DRUG CRISIS PRECIPITATED BY THE WAR. 

The extent to which this country had become dependent 
upon foreign sources for its supply of crude drugs was not 
generally realized until 1914, when the war in Europe ab¬ 
ruptly severed long-established trade connections and either 
greatly reduced or cut off entirely our supplies of many 
drugs. Prices rose to almost unheard-of figures, and the 
fear of a drug famine occasioned grave concern in business 
circles interested in maintaining the supply of medicinal 
products. The crude-drug situation soon became a popular 
subject for feature stories in numerous magazines and news¬ 
papers, and many people have been led to believe that the 
cultivation of medicinal plants offers unusual opportunities 
for large profits. 
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DRUG PLANTS CULTIVATED IN THE UNITED STATES. 

Although the list of plants which yield useful drugs is 
large, the number at ‘ all suitable for cultivation in this 
country is relatively small. Many crude drugs are derived 
from plants which thrive only in the Tropics and therefore 
can not be successfully grown in the United States. Many 
other drugs are obtained from native trees and shrubs, and 
from wild herbs, some of wdiich grow naturally on sandy or 
stony soil in the woodland shade, some in swamps and 
marshy places, while others occur as familiar weeds along 
roadsides, in meadows, and in open woods. When these 
wild plants are taken from their natural surroundings and 
placed under the conditions which exist in cultivated fields, 
they very frequently fail to make a satisfactory growth and 
often become the prey of insects or diseases from which they 
are practically free when in their native haunts. To domesti¬ 
cate these wild plants is by no means a simple task; it re¬ 
quires much time and patience, as well as unusual skill both 
in handling the plants and in supplying the conditions 
necessary for their favorable growth and development. 

Many of the common medicinal plants are still grown in 
gardens in this country, either as decorative plants or for 
domestic use in cookery and as home remedies. For the 
most part, however, the consumption of salable products 
prepared from these plants is so small that their commercial 
cultivation would be impracticable, since their production 
in any considerable quantity would result in overstocking 
the market. A few medicinal plants, such as peppermint, 
spearmint, wormwood, wormseed, and tansy, are now grown 
commercially, chiefly as a source of volatile oils, but the rela¬ 
tively small acreage devoted to these crops is restricted to 
certain localities which have been found to be especially 
suitable for their production. Sage is a well-known market- 
garden product, but there is a small acreage of this crop 
grown exclusively for the production of the dry-leaf sage, 
much in demand by sausage makers and spice grinders. 
(See PI. XVIII, fig. 2.) 

The growing of ginseng and goldenseal is a small but well- 
established industry in several States, but it is well recog¬ 
nized that each of these crops requires a heavy initial outlay 
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and that five or more years must elapse after the germina¬ 
tion of the seeds before any returns can be expected. 

CANNABIS AND PEPPERS IN THE SOUTH. 

Cannabis is now grown commercially as a side line by a few 
farmers in South Carolina and by occasionaj individuals in 
some otlier States. Two large drug manufacturers also grow 
sufficient camiabis for their own needs. Considerable tech¬ 
nical skill is required to produce cannabis of a (juality that 
will meet the standard requirements for this drug. Canna¬ 
bis grown in some localities is deficient in the active prin¬ 
ciples upon which its value depends, and preliminary tests to 
determine the quality of the product are therefore always 
advisable before planting this crop on a commercial scale. 

The commercial* production of peppers for the drug and 
spice markets receives some attention in South Carolina, 
Louisiana, and some of the States of the Southwest. A 
market has been found for the small species used by pharma¬ 
cists and for the larger species employed in manufacturing 
the ground red pepper, such as paprika, whic h is extensively 
used as a condiment. In Florence County, S. C., a pepper 
growers’ association has been formed among the farmers 
growing this crop. The chief objects of this organization 
are to maintain a pure seed supply and to facilitate th.e 
marketing of the product. Through the cooperation thus 
secured it has been possible to overcome many of the market¬ 
ing difficulties which were encountered when the crop from 
this locality was first introduced to the trade. 

EXPERIMENTS WITH CAMPHOR. 

The experiments with the camphor tree begun in Florida 
about 12 years ago by the Bureau of Plant Industry have led 
to the recent planting of this tree on an extensive scale for 
the commercial production of camphor gum.* This tree has 
long been grown as an ornamental in various parts of the 
South, and in several localities in Florida there are small 
plantings, now well grown, which were made with a view to 
the production of camphor gum in marketable quantities. 
The experience thus far gained indicates that the cost of pro¬ 
ducing camphor gum from small plantings is prohibitive, 
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owing to the necessarily heavy overhead charges, and par¬ 
ticularly the outlay required for the indispensable distilling 
plant. The smallest practicable commercial planting has 
been estimated at 500 acres, while it is believed that a planta¬ 
tion must cover several thousand acres in order to afford the 
best opportunity for reducing the cost of production to the 
minimum. 

DIGITALIS. 

Digitalis is one of the important drugs the normal sup¬ 
ply of which has been seriously curtailed by the war in Eu- 
I'ope. Attracted by the high market prices of these drugs, 
which include belladonna and henbane, many persons have 
recently attempted to cultivate them as a source of profit. 
Tlie number of failures, however, has been relatively very 
large, either on account of inexperience or because of ina¬ 
bility to provide the soil, climatic, and cultural conditions 
necessary for the successful growth of these plants. 

Although very little digitalis is now cultivated as a drug 
crop, no serious market shortage need necessarily occur, since 
this plant, escaped from cultivation, grows wild over exten¬ 
sive areas in western Oregon and Washington, where, with 
proper encouragement, a supply sufficient to meet all domestic 
needs could be readily collected. For this reason it is doubt¬ 
ful whether present conditions warrant the growing of digi¬ 
talis on land which might otherwise be devoted to the pro¬ 
duction of food crops. 


BELLADONNA. 

The continued* high price of belladonna since the begin¬ 
ning of the present war has greatly stimulated interest in 
the production of this crop, but the acreage planted has 
been greatly restricted on account of inability to secure 
reliable seed at reasonable prices and because of the high 
cost of labor and the outlay required to provide the green¬ 
house facilities desirable for the successful propagation of 
thrifty plants. Information obtained from the best sources 
available indicates that approximately 100 acres of bella¬ 
donna were harvested in this country in 1917. Although it 
is desirable that the acreage should be increased sufficiently 
to provide an adequate supply of this drug, it must be borne 
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PLATE XVIII. 



FIG. 1.-riELD OF BELLADONNA. FIG. 2-FIELO OF SAGE. 

DRUG CROPS UNDER CULTIVATION COMMERCIAL SCALE IN WISCONSIN. 
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PLATE XXI. 



ig gardens are now being maintained as a fee courses b pl’arm in a number of universities This illustration 

shows a garden in which the cultures of m..c ’ 'ants furnish i riai of educational \ ai' for the pharmacy course and 
also serve as an ornamental addition to the grou of the umversity. 
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in mind that all the belladonna needed can be grown on a 
very few acres. The quantity of belladonna annually con¬ 
sumed in the United States is not definitely known, but it 
has been estimated by men in the drug trade at approxi¬ 
mately 300,000 pounds. Since the average yield per acre of 
dry belladonna leaves is aoout 600 pounds, it is evident that 
the area planted to this crop could not much exceed 500 acres 
without serious danger of overproduction. Indeed, any sub¬ 
stantial increase in the present small acreage, by making 
more certain an available supply, will naturally tend to 
cause a material reduction in the market price. 

HENBANE. 

With very few exceptions, recent attempts to cultivate 
henbane as a drug crop in this country have resulted in 
failure. Although this plant is occasionally found grow¬ 
ing wild in a number of the Northern States, it has not 
responded readily to cultivation on a field scale. When the 
feeds are sown in open ground germination ib frequently 
uncertain, and often young plants grown under glass do not 
survive transplanting in the field. The leaves of henbane 
usually suffer severely from attacks of the potato beetle, 
^nd the crop is very likely to be destroyed if grown within 
•le range of this insect. Since the difficulties connected 
vith the cultivation of henbane are so great, this crop is 
not a desirable one for persons who can not well afford the 
loss which would be occasioned by a crop failure. 

OTHER DRUG PLANTS. 

A number of drug plants not mentioned here ^ are grown 
in a small way in various localities in this country, chiefly to 
supply a local demand. However, since the demand for 
them is very limited or a wild supply fairly available, their 
cultivation on a more extensive scale does not offer much pros¬ 
pect of profit. (See Pis. XVIII to XXI.) 

HAPHAZARD PRODUCTION UNDESIRABLE. 

As a safeguard to the public health, laws have been enacted 
which require manufacturers of drugs and medicines to 

*A detailed discussion of the cultivation of these plants Is given In 
Farmers’ Bulletin 663, entitled “ Drug Plants under Cultivation,” 1915. 
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mointain certain standards of purity and quality in their 
products. Official standards of quality have also been adopt¬ 
ed for the more important crude drugs in common use. It is 
quite evident, therefore, that securing a high standard of 
quality should be a primary consideration in the production 
of drugs under cultivation. There are, however, good rea¬ 
sons for believing that this end will not be attained through 
the production of a small quantity of drugs by each of a 
large number of persons unskilled in drug growing, since the 
product would be very irregular in appearance and quality, 
owing to wide variation in the methods used in collecting, 
curing, preserving, and packing the drugs for market. For 
the production of a dependable supply of cultivated crude 
drugs of high quality, reliance must be placed upon well- 
equipped growers who make the growing of drug plants a 
special industry and who have the necessary experience in 
special methods of plant culture, acquaintance with trade 
requirements, and knowledge of the influence of time of col¬ 
lection and manner of preparation on the constituents of the 
drug upon which its value depends. If developed along 
these lines, commercial drug growing in this country promises 
to become established upon a sound basis for the future, when 
normal conditions return. 

PRIME IMPORTANCE OF MARKET. 

The person who seriously considers growing drug plants 
for profit can scarcely give too much attention to the prob¬ 
lem of finding a market for his product. Unless the grower 
lives near a city in which dealers in crude drugs are located, 
the disposal of a small crop will present many difficulties. If 
the crop is shipped to a distant dealer the deductions which 
will probably be made on account of transportation charges 
and defective quality may so reduce the returns that the 
transaction will show little, if any, profit. The grower who 
produces a quantity of crude drugs sufficient to justify the 
expense of having their quality determined by a reliable 
analyst, and who is well informed in respect to the condition 
of the wholesale market, will be in a position to judge the 
fairness of the prices offered for his crop by the dealers and 
to protect his interests in effecting a sale. 
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Since this country has entered into war, many persons have 
seriously considered growing drug plants, not for profit but 
for patriotic reasons. This commendable spirit has been es¬ 
pecially evident in many of the women’s organizations 
throughout the country. However, it is not regarded as ad¬ 
visable to encourage this form of activity, since the need for 
women’s services is so much greater in the work of food pro¬ 
duction and conservation and in preparing the various 
articles so much needed for the aid and comfort of the men 
at the front. Moreover, unless closely supervised by some 
central authority, any extensive movement to grow drugs 
might easily result in the production of far larger quantities 
than are needed. This would involve a useless expenditure of 
effort which might accomplish much good if exerted in other 
ways. 


DRUG GARDENS FOR SCHOOLS OF PHARMACY. 

An important feature of the development of drug-plant 
culture in the United States has been the establishment of 
medicinal-plant gardens as an adjunct of the schools of 
pharmacy of a number of colleges and universities. Un¬ 
fortunately, the purpose for which these gardens were 
established is frequently misunderstood. They were de¬ 
signed primarily not as sources of information regarding 
the commercial cultivation of drug i)lants, but to facilitate 
and enrich the courses of instruction in the characteristics 
and properties of medicinal plants. During the last three 
or four years these educational gardens have rapidly in¬ 
creased in number and now form a part of the regular teach¬ 
ing equipment of 18 different institutions. 

Although these gardens are not devoted to commercial 
drug growing, nevertheless they can be made to contribute 
in a very practical way to the public welfare. They afford 
unusual opportunities for students of pharmacy to ac(pjiro 
a thorough knowledge of many medicinal plants and to be 
thereby better enabled to recognize inferiority or adultera¬ 
tion in crude drugs. These gardens also supply material 
useful in the investigation of many problems arising in the 
necessary revision of the United States Pharmacopoeia and 
the National Formulary, the official standards for drugs 
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under the national food and drugs act. Since the improve¬ 
ment of the quality of drugs and the perfecting of the 
standards by. which a high quality of drugs and medicines 
may be maintained are both questions of national concern, 
the service which the institutional drug garden can render 
in attaining these ends is worthy of wider recognition. 

Much pioneer work remains to be done in establishing 
correct methods for the cultivation of drug plants and in 
determining the localities where the conditions are most 
favorable for the production of each particular drug. The 
progress of this work will be greatly furthered by the edu¬ 
cational drug gardens, since they are located in widely 
separated localities and offer unusual opportunities for ob¬ 
taining data on the behavior of drug plants under very di¬ 
verse conditions of soil and climate. The obtaining of such 
data is the necessary preliminary step toward any rational 
experiments in commercial drug growing. 



PHOSPHATE ROCK OUR GREATEST FERTILIZER 

ASSET. 


By Wm. H. Waggaman, 

Scientist in Fertilizer Investigations, Bureau of Soils. 

T he development of the potential sources of fertilizer 
materials in the United States has been commanding 
special attention in recent years, and since the declaration 
of war against Germany this matter has assumed an impor¬ 
tance greater than ever before. 

A brief review of the progress made toward rendering this 
country independent of other nations for fertilizer supplies 
is interesting and, to say the least, very encouraging. 

Only a few years ago it was generally believed, even by 
the best informed, that the Stassfuit deposits in Germany 
would be the world’s most economic source of potash salts 
for an almost indefinite period. It now aj)pears possible 
that when trade relations are restored between the warring 
nations this country may have firmly established a potash 
industry of its own. 

The recovery of potash from partly desiccated lakes and 
from the giant kelps of the Pacific coast is now being profit¬ 
ably accomplished, and the saving of the potash volatilized 
in blast furnaces and in the burning of cement has been 
demonstrated as commercially feasible. The latter two 
sources if utilized to their fullest extent are alone amply suf¬ 
ficient to meet the annual demand of the fertilizer industry 
for potash salts. 

Since combined nitrogen is not only one of the most im¬ 
portant fertilizer ingredients but is essential also in the 
manufacture of military explosives, the war has done much 
toward stimulating effort in recovering and producing nitro¬ 
gen compounds. The modern by-product coke oven is grad¬ 
ually replacing the old beehive type, and therefore ammonia 
is being recovered in ever increasing quantities from the cok¬ 
ing of bituminous coal. Moreover, processes for the fixation 

29100 *— TBK 1917 - 12 177 
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of atmospheric nitrogen are being so perfected that it is only 
a question of time when an adequate supply of nitrogen com¬ 
pounds is assured our agricultural interests. 

The tliird important fertilizer ingredient is phosphoric 
acid, which is the basis of nearly all mixed fertilizers, and 
is therefore applied to the soil in far greater quantities than 
either potash or nitrogen compounds. 

It is very gratifying to know tluit this country possesses 
greater resources of i:)hosphoric acid than any other nation. 
Not only have we supplied our own agricultural demands for 
this fertilizer ingredient, but for years we have been helping 
to maintain the crop-producing power of European coun¬ 
tries by shipping them annually vast tonnages of phosphatic 
materials. 

Though there are a number of commercial sources of phos¬ 
phoric acid, such as basic slag, guano, bones, and other* or¬ 
ganic substances, by far the greater quantity used for fer¬ 
tilizer purposes is derived from phosphorite or amorphous 
phosphate of lime, of which there are enormous deposits in 
Florida, Tennessee, Utah, Idaho, Wyoming, and Montana 
and smaller deposits in South Carolina, Arkansas, Ken¬ 
tucky, and Virginia. 

It is not passible to obtain strictly accurate figures on the 
available tonnage of phosphate rock in the United States, 
but the latest estimate of the United States Geological Sur¬ 
vey places it at 5,712,082,000 tons. This estimate, however, 
is only for high-grade phosphate. Some years ago the 
writer, in cooperation with the phosphate operators, esti¬ 
mated that our reserve supply of all grades of phosphate 
l ock, figured to the high-grade equivalent, was in the neigh¬ 
borhood of 10,500,000,000 tons, an amount which if properly 
conserved should meet our agricultural requirements for an 
almost indefinite period. 

In 1913, before the European struggle began, the United 
States produced 3,068,604i tons of phosphate rock, which was 
nearly one-half of the entire world’s output. During the 
past year (1916) the production was considerably curtailed, 
amounting to only 2,177,292 tons, but it is gratifying to know 
that a considerably greater tonnage (almost 100,000 tons) 
was utilized for domestic consumption than ever before in 
the history of the industry. 
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High-grade phosphorite, or phosphate rock, consists chiefly 
of tricalcium phosphate, commonly called bone phosphate 
of lime. The commercial grad^es range from 60 to 78 per 
cent of this compound and contain as impurities varying 
amounts of silica carbonates, fluorides, and oxides or phos¬ 
phates of iron, and aluminum. The rock occurs at many 
diflerent geologic horizons, ranging all the way from middle 
and late Tertiary in South Carolina and Florida to the Car¬ 
boniferous age in the far Western States. Its mode of oc¬ 
currence and physical properties also differ greatly in dif¬ 
ferent localities. In Florida and South Carolina it is found 
in the form of bowlders, nodules, and pebbles imbedded in a 
matrix of sand and clay, the phosphate varying in color 
from white or cream color to an almost jet black, and in 
hardness from rock of flint-like character to soft, chalky 
material which can be readily crushed. In Arkansas, tlie 
Western States, and in certain parts of Tennessee phosphate 
occurs in definite strata interbedded with shales and phos- 
phatic limestones. This bedded rock may be gray, blue, 
brown, or jet black. Some of it is dense and veiy hard and 
other types resemble fish roe in appearance, being made up 
of loosely cemented pebbles. This latter type is easily dis¬ 
integrated. The Kentucky phosphate, as well as some of 
the highest grade brown rock in Tennessee, is found much 
disintegrated and mixed with impurities, which are or¬ 
dinarily removed by a washing process. 

Many theories have been offered to explain the manner in 
which phosphate deposits were formed and to what they 
owe their origin. Though these theories differ greatly in 
many respects, most of them agree, however, in two particu¬ 
lars, namely, that the deposits are of organic origin and have 
been laid down in, or concentrated through the agency of 
water. 


METHODS OF MINING PHOSPHATE ROCK. 

Because of the numerous modes of its occurrence, practi¬ 
cally every known method is practiced in the mining of phos¬ 
phate rock. In Florida and South Carolina phosphate oc¬ 
curs usually under an overburden of from a few inches to 30 
feet or more of soil. This overburden is first removed either 
by steam shovels or by hydraulic methods, and the phos- 
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phate stratum thus exposed is taken out by hand or by 
mechanical or hydraulic means. The phosphate and matrix 
is then sent to the washer plant, where it is sprayed with 
water, and the clay, sand, and other impurities are dis- 
engaged by mechanical stirring devices and washed out 
through a flume. The rock is then screened, given a further 
rinsing, and is finally discharged into bins or piles, to be 
subsequently dried for shipment. 

A good deal of phosphate was at one time dredged from 
the rivers both in Florida and South Carolina, but river 
mining has now practically ceased. Where the topography 
of the country is such that much phosphate occurs below 
tide level, however, dredges are frequently floated in the pits 
and mining operations profitably continued. 

In the case of the bedded deposits of Arkansas, Tennessee, 
and the Western States, the rock is mined like coal, but much 
of this rock is so hard that blasting is often necessary. 
Where the strata lie close to the surface, mining may be 
done by open cut; but where the topography is rugged, 
tunneling is usually resorted to. This entails considerable 
expense in timbering, but the rock is obtained practically 
clean, needing no washing, and in dry climates requiring 
little or no artificial drying. Normally, the cost of mining 
phosphate rock and preparing it for the market varies all 
the way from $1,75 to $2.50 per ton, depending on the nature 
and richness of the deposit. 

MATERIAL LOST OR WASTED IN MINING OPERATIONS. 

Unfortunately all the methods of mining phosphate r(x*k 
as conducted at present entail great losses of phosphoric 
acid. Where the phosphate rock occurs iiiilxdded in a 
matrix the source of loss is in the finely divided material 
passing through the screens of the washer plant, no differ¬ 
entiation being made between the small particles of phos¬ 
phate and the sand and clay. It is estimated that two-thirds 
of the phosphoric acid actually present in the mined por¬ 
tion of the Florida deposits has been thus lost or thrown 
upon the dump heaps. Considering that an average of more 
than 2,000,000 tons of phosphate rock has been marketed 
annually from this State for the past decade, the loss runs 
into rather appalling figures. 
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In the case of the western phosphate deposits the situation 
is as yet not serious, since these deposits have been exploited 
to no great extent. A number of phosphate strata occur in 
the western fields, but in mining operations only the highest 
grade phosphate is saved, the overlying and underlying 
strata, which contain considerable percentages of phos¬ 
phoric acid, being left or* thrown aside. In underground 
operations, after the removal of the high-grade material, 
many of the tunnels are allowed to cave, and the lower grade 
material is thus irretrievably lost. 

Although our tonnage of phosphate exceeds that of any 
other nation, and there is sufficient high-grade rock in sight 
to meet any increased demand w^hich is likely to occur for 
many years, the losses entailed in mining and preparing rock 
for the market must be regarded as serious, and a good deal 
of earnest effort has been spent in trying to work out methods 
of eliminating these losses. 

METHODS OF MANUFACTURING SOLUBLE AND AVAIL- 
ABLE PHOSPHATES. 

The main reason why such immense quantities of low- 
grade phosphate material are thrown aside or wasted is that 
the manufacturing process universally employed in produc¬ 
ing soluble and available phosphoric acid requires a very 
high-grade phosphate rock. 

Of the 2,000,000 tdns and more of phosphate rock pro¬ 
duced in the United States in 191G, all but 70,000 were 
converted into acid phosphate, a product manufactured 
by mixing phosphate rock with an equal weight (approxi¬ 
mately) of GO per cent sulphuric acid. When properly made, 
acid phosphate is a dry, powdery substance containing from 
14 to 18 per cent of Soluble phosphoric acid, and is used as the 
basis of nearly all commercial fertilizers. 

Since the presence of iron and aluminum renders super¬ 
phosphate less soluble and causes the product to be sticky, 
the fertilizer manufacturers will accept only phosphate rock 
that contains low percentages of these elements. Many de¬ 
posits, therefore, that are really high in phosphoric acid are 
unsuitable for the manufacture of acid phosphate because of 
the presence of these impurities in prohibitive amounts. 
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At least 200 patents have been issued in the United States 
on processes for producing soluble and available phosphates 
without the use of sulphuric acid. Many of these methods 
have interesting features, but none of them has yet proved 
commercially practicable for the manufacture of fertilizer. 

There are two general processes, however, which give 
promise of becoming commercially important. The first 
of these is based on the production of phosphate compounds 
which undergo ready decomposition under soil conditions. 
In this class is the phosphate of basic slag, a substance which 
is now universally recognized as a highly desirable phos- 
phatic fertilizer. 

iVinong our many industrial wastes the slag of blast fur¬ 
naces and smelters is one of the most striking. When these 
furnaces are tapped the slag is discharged in a molten con¬ 
dition at a temperature of from 1,600® to 1,800® C., and it 
seems most unfortunate that the tremendous number of heat 
units present in such a molten mass is not utilized. 

The iron ores used in European countries are high in 
phosphorus, and therefore the slag produced from the smelt¬ 
ing of such ores is highly phosphatic. In this country, how¬ 
ever, all the iron ore, with the exception of some occurring 
in Alabama, contains almost no phosphorus, and the slag 
l^roduced has had little or no value except for filling pur¬ 
poses and railroad ballast. 

One company in Alabama using an iron ore high in phos¬ 
phorus produces a basic phosphatic slag for which it finds a 
ready market. It would seem to be a rather simple matter 
for other concerns to mix finely divided phosphate rock or 
phosphatic limestone with the molten slag as it issues from 
the furnace, and thus produce a phosphatic fertilizer in 
which the phosphoric acid is readily available to crops. 

The other method of producing phosphoric acid, which 
is attracting considerable attention at present, is based on the 
volatilization of this acid from its compounds and its sub¬ 
sequent collection. Though the procedures advocated by 
different investigators vary in detail, the general scheme 
consists in submitting an intimate mixture of phosphate 
rock and sand with or without coke to the action of a tem¬ 
perature sufficiently high to drive off the phosphoric acid 
and produce a slag consisting chiefly of silicate of lime. 
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This slag £nally contains most of the impurities originally 
present in the phosphate rock. The nearly pure phosphoric 
acid volatilized by this method is either absorbed in water or 
treated in an electric precipitator. The acid can then be 
used either for treating a second batch of phosphate rock and 
producing thereby double acid phosphate, or it may be neu¬ 
tralized with ammonia, forming ammonium phosphate, one 
of the most concentrated fertilizers it is possible to produce. 

It still appears doubtful, however, if the electric furnace 
will be widely employed to produce a commodity as cheap 
as phosphate fertilizer should be, but it is very probable 
that the substitution of some type of fuel-fed furnace will 
bring down the cost of producing phosphoric acid by vola¬ 
tilization very materially. The process, on the whole, ap¬ 
pears particularly attractive from a conservation standpoint, 
since it renders possible the utilization of lower grades of 
phosphate unsuitable for treatment with sulphuric acid. 
Moreover, the product obtained is phosphoric acid in such a 
concentrated form that long railroad hauls would be com¬ 
mercially practicable, where they arc economically impos¬ 
sible with superphosphate containing relatively low percent¬ 
ages of phosphoric acid. 

In these stirring times efficiency is everywhere the watch¬ 
word, but efficiency as applied to industrial processes should 
mean not only a maximum production at a minimum cost 
but the conservation of materials which will assure an ade¬ 
quate supply to future generationa 




DANGER OF INTRODUCING FRUIT FLIES INTO 
THE UNITED STATES. 


By E. A. Back, 

Entomologist in Charge of (Stored Product Insect Investigations^ 
Bureau of Entomology. 

T he American farmer has had laid upon him a never- 
ending burden in the losses he sustains from the rav¬ 
ages of injurious insects. The sad part of it is that more 
than 50 per cent of all his insect troubles might have been 
avoided had public opinion and a knowledge of insects 
throughout the world been sufficiently advanced during the 
early days of the Republic to have made possible the splen¬ 
did quarantine system that the United States Department 
of Agriculture, through its Federal Horticultural Board, 
bus been perfecting since the passage of the Federal plant 
quarantine act of 1912. 

It seems strange, in the light of present-day knowledge, 
that the department should have had any difficulty in secur¬ 
ing the passage of a law to protect the American farmer. 
Twenty years ago, in an article published in the Yearbook 
for 1897, Dr, L. O. Howard, Chief of the Bureau of En¬ 
tomology, began the campaign against the careless and 
unintentional introduction of pests from other countries 
through the ordinary trade channels. The need, then ex¬ 
pressed, for National legislation establishing quarantines 
against foreign insects has been demonstrated only too well 
by the new and injurious pests that have since become estab¬ 
lished in America. Fortunately the campaign to protect the 
United States from insect-infested and diseased fruits and 
plants has led at last to the passage of such a law as the 
Federal plant quarantine act of 1912, to which reference has 
just been made. But it has taken much painful and expen¬ 
sive experience to educate public opinion to the point where 
such legislation was made possible. Apple growers have had 
to fight the codling moth and the San Jose scale; wheat 
growers, the Hessian fly. New Englanders have had to see 
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their forests devastated by the gipsy moth and to suffer from 
the poisonous rash of the brown-tail moth. The western 
farmer has had to see hi§ alfalfa fields devoured by the 
alfalfa leaf weevil; the orange and grapefruit growers of 
Florida have had to suffer from the devastating spread of the 
white flies through their groves; cotton growers have had 
to lose millions of bales of cotton to feed the cotton boll 
weevil; the Californian, years ago, had to see his citrus trees 
almost ruined by the cottony cushion scate; and more re¬ 
cently householders and others in large portions of the 
South have had to see their premises overrun by that dimin¬ 
utive scourge, the Argentine ant. Wliat farmer of the 
South does not know of the tremendous losses caused by 
certain grain ‘‘weevils”? What railroad president or 
farmer of the eastern portion of the United States has not 
seen his chestnut forests dying within the past few years 
from the chestnut blight? Yet all those pests and many 
more have come to our shores from other countries through 
the usual channels of international trade. They can never 
be eradicated. They will tax forever the agriculture of our 
country. 

However, ‘* it is useless now,” to quote from Mr. C. L. Mar- 
latt, chairman of the Federal Horticultural Board, “ to dwell 
on what could have been saved to the agriculture and natu¬ 
ral-forest resources of this continent if our forefathers had 
been wise enough to have early established and intelligently 
enforced inspection and quarantine regulations against the 
Old World to exclude plant diseases and insect enemies. 
That would have been conservation in its most practical 
form. The past can not be remedied, but the future can bo 
safeguarded, and that is the present opportunity.” It is in 
this safeguarding of the future that the department is ren¬ 
dering, and will continue to render, a service to the country 
that can never be fully appreciated. 

To fight insects and plant diseases by keeping them from 
gaining a foothold in our country is the aim of the Federal 
Horticultural Board. To do this an effective quarantine 
system is in operation at all ports of entry, and a careful 
survey is being made of pests in other lands likely to be in¬ 
troduced into our own, in order that the department may the 
better guard against them. This study has brought to light 
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many pests that, as a result of the advance in agriculture in 
the more sparsely settled regions of the world, were not even 
known to exist when first was begun the campaign against 
foreign pests. Among the insects of other lands that have 
not yet become established in our own are the serious pests 
known popularly as fruit flies. 

WHAT ARE FRUIT FLIES ? 

Fruit flies are insects that resemble ordinary house flies 
but are far more beautiful, inasmuch as their wings are 
prettily spotted and banded and their bodies are usually 
more brightly colored. They are like house flies, also, in 
that they lay small white eggs that hatch into whitish mag¬ 
gots. These maggots, or larvae, when full grown, are from 
three-sixteenths to half an inch in length. They do not, 
however, develop in refuse or decaying matter as do those 
of the house fly, but feed upon the living tissues of fruits, 
nuts, and vegetables. The eggs, which the female fruit fly 
laj^s just beneath the skin of the host plant oSRuit, hatch 
into the maggots just mentioned, and these burrow in all 
directions through the pulp of the host. As the maggots, 
or larva?, tunnel their way about the pulp of their host, they 
cause decays to develop, and these rotting areas often pro¬ 
duce greater injury than the maggots themselves. 

The attention of the reader is directed to the illustrations 
(Pis. XXII to XXVII) for a more striking explanation 
than words can give of the injury fruit flies are capable of 
inflicting upon the food of man. 

NATIVE SPECIES OF FRUIT FLIES. 

At least five species of fruit flies are native to the United 
States. The best known is the ‘‘ railroad worm,” or ‘‘ ap])le 
maggot,”^ so common in sections of the Eastern States. This 
is the pest that forms the winding brown streaks and decays 
often found in such early apples as the Eed Astrachan, 
Golden Sweet, and Early Harvest varieties. Then there are 
two species that cause wormy cherries * and two that attack 
gooseberries and currants.® 

^ Rhagoletis pomonella Walsh. 

* R, cingulata Loew and R. fauata Osten-Sackon. 

*R. rihicola Doane and Bpoohra canadenaia Loew. 
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FOREIGN SPECIES LIKELY TO BE INTRODUCED. 

The native species of fruit flies just mentioned are con¬ 
fined to the northern half of our continent and are capable 
of withstanding our coldest winters. On the other hand, the 
fruit flies of foreign countries, which are most to be feared, 
are lovers of a warmer climate. Therefore, should they suc¬ 
ceed in evading our quarantine officials and become estab¬ 
lished in our country, they will be most serious as pests of 
the Pacific slope, of our Southern States, and of our island 
possessions. Investigations now in progress indicate that 
there are at least 20 fruit flies that might seriously affect our 
food supply, in the form of fruits and vegetables, should 
they become established in our country. The more impor¬ 
tant of these are discussed below. 

THE MEDITERRANEAN FRUIT FLY. 

The Mediterranean fruit fly' is the most serious and wide¬ 
spread of ^P^fruit-fly pests at the present time. During the 
past 100 years that it has been known to science it has been 
spreading to different countries until now it is causing havoc 
on all continents except that of North America. It first 
attracted attention in London as an injurious pest of oranges 
imported from the xVzores. It was recorded as a pest in 
Spain in 1842, in Algeria in 1858, in Italy in 18G3, in Sicily 
in 1878, in Tunis in 1885, and in South Africa in 1889. It 
spread to western Australia in 1897 and to eastern Australia 
in 1898. In 1899 it was found in Tasmania; in 1900 in peach 
orchards near Paris, France; in 1901 in New Zealand and 
Brazil. In 1904 it was found a pest in Egypt and in Asia 
Minor, and in 1905 in Argentina. Between 1909 and 1914 it 
was discovered in both the eastern and western portions of 
Africa. In 1910 it was first discovered in the Hawaiian 
Islands, and within two years it had spread to every impor¬ 
tant island of the group. During 1916 the orange, tan¬ 
gerine, peach, pear, and apple crops of the Patras consular 
district of Greece were badly damaged. Bermuda became 
infested in 1865. Can it be kept out of the United States? 

The Mediterranean fruit fly is particularly injurious be¬ 
cause it attacks'many different kinds of fruits, nuts, and 


^ OeratitiB capita fa Wiedemann. 
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vegetables. In the Hawaiian Islands, where it has been in¬ 
vestigated thoroughly by the department, it attacks 72 
kinds of fruits. A complete list of fruits and vegetables 
attacked will be furnished by the department to those who 
desire it. It may be said, however, that almost any fruit in 
the Hawaiian Islands may harbor larvae of this fruit fly. 
A partial list of host fruits includes oranges, grapefruit, 
lemons, limes, kumquats, tangerines, peaches, apples, figs, 
apricots, bananas, mangoes, avocadoes, sapotas, loquats, per¬ 
simmons, guavas, quinces, papayas or papaws, pears, plums, 
grapes, bell peppers, egg^ilant, tomatoes, and even cotton 
bolls and coffee cherries. Plates XXII to XXIV illustrate 
the work of this fruit fly. 

OLIVE FRUIT FLY. 

The olive fruit fly' is at present a pest in all the regions 
bordering upon the Mediterranean, throughout the northern, 
eastern, and southern parts of Africa, and in western Asia. 
It attacks only the fruit of the olive and cjqsely related 
species. It frequently causes untold damage to the olive 
crops of Italy, Spain, and Africa. During October and No¬ 
vember, 1916, the writer observed the destniction wrought 
by this pest in oil or manzanillo olives throughout the Bar¬ 
celona-Tarragona and the Granada districts of Spain. 
Scarcely a ripening fruit could be found that was not badly 
infested. The beautiful eating olives, known in this country 
as “ queen ” olives, grown in the vicinity of Seville, Spain, 
are often infested. The illustrations of Plate XXV indicate 
the severe injury that the olive fly can inflict. The fruits 
illustrated were picked from the trees in Spain. The olive 
orchards of California are not yet infested with the olive 
fruit fly. Is it not worth while attempting to keep this 
pest out of the olive orchards of California ? 

MELON FLY. 

The melon fly * is a pest par excellence of vegetables, par¬ 
ticularly of cucumbers, squashes, pumpkins, tomatoes, string 
beans, cowpeas, watermelons, cantaloupes, chayote, and 
other vegetable marrows belonging to the cucumber family. 
The melon fly was not known to science until 1898, when it 
was discovered in the Hawaiian Islands, to which it had 


^ Dacua olcae Rossi. 


•Bactrocera ciicurMtae CoQulllott. 
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spread from either China or Japan. At present it is known 
to exist not only in Hawaii, China, and Japan, but also in 
the Philippine Islands, Java, Tunis, northern Australia, 
Ceylon, and India. Its native home is, beyond doubt, the 
Indo-Malayan region. 

During the period of somewhat over 20 years that it has 
been present in Hawaii it has spread to all the islands of 
the group and has put a sto]3 to the free cultivation of the 
vegetables listed above. Watermelons and cantaloupes, par¬ 
ticularly, can not be growm unless the fruits are protected 
by covering as soon as the blossoms open. Plate XXVI, fig¬ 
ure l,^hows the method used in the Hawaiian Islands for pro¬ 
tecting Chinese oucumbers from infestation, by inclosing each 
fruit in a long paper envelope. Often the vines are killed 
back by the maggots, and even the watermelon seedlings 
may be ruined by the maggots developing in the taproot. 
During the summer months in Hawaii it is impossible 
to gi'ow tomatoes, pumpkins, or squashes. The vines may 
produce a rank, luxuriant growth and bloom profusely, 
but the melon fly lays its eggs in the undeveloped ovary of 
the bloom, or in the young fruit, and the maggots hatching 
prevent the fruit from maturing. Examples of the work 
of the melon fly are shown in Plate XXVI, figure 2, and in 
Plate XXVII. As many as 650 maggots have been reared 
from a pumpkin no more than 4 inches long. Can this 
pest be kept out of the cantaloupe and truck gardens of 
southern California, from the rich tomato plantations of 
Florida, and from other points of our Southland? 

MEXICAN FRUIT FLY. 

The Mexican fruit fly,^ often referred to as the Mexican 
orange maggot, is known to occur only in Mexico. It attacks 
oranges, grapefruit, limes, peaches, guavas, and plums. It 
doubtless will be found attacking many other fruits when 
once it has been studied thoroughly. Although wormy 
oi-anges from Mexico have been condemned in our Middle 
Western States and at California points, this pest has not 
yet become established in the orange groves of California, 
I lorida, or Louisiana, thanks largely to the quarantine meas¬ 
ures adopted by the United States Department of Agricul- 


^ Anaatrepha ludena Loew. 
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ture, California, Florida, and Arizona, and to cultural and 
climatic checks. 

PAPATA FRUIT FLT. 

The4)apaya or papaw fruit fly Ms a pest of the papaya, 
a fruit which, in tropical and semitropical countries, is 
either already or fast becoming a valuable breakfast fruit. 
The papaya fruit fly is a native of the West Indian region, 
and is known to be injurious in Porto Rico, the Bahama 
Islands, Santo Domingo, Haiti, Cuba, and Central American 
points. It has already spread to the southeastern part of 
Florida, about Miami. This pest should not be permitt^H^ 
spread to the valuable papaya gardens of Hawaii ari^The 
IMiilippines. 

WEST INDIAN FRUIT FLY. 

The West Indian fruit fly^ occurs throughout the West 
Indies, Mexico, Central America, and South America. It is 
a pest of prime importance, attacking many fruits. It has 
been reported infesting the peach, mango, orange, pear, 
plum, persimmon, guava, coffee cherries, and a number of 
other tropical and semitropical fruits. It and several other 
closely related species found in the same general region 
could easily become serious pests in Florida and the Gulf 
Coast States should they once become established there. 

BANANA FRUIT FLY. 

The banana fruit fly* was first described in 1909 as a 
pest of bananas in Fiji. It appears not yet to have become 
established in Australia, although it has been intercepted at 
Sydney in shipments of bananas from Suva. The banana 
fruit fly would become a serious menace to the banana ex¬ 
port trade of the Hawaiian Islands and of Central America 
and South America should it spread to these food centers. 

PINEAPPLE FRUIT FLY. 

The pineapple fruit fly ^ was not known until 1903, when 
it was discovered in a shipment of pineapples imported from 
Rarotonga. At a later time pineapples from Suva were dis- 


* Tojeotrypuna ourvicauda Gerstaecker. * Baotrocera curvipennis Troggatt. 

* AnmatropJM fr<Ueroulua Wiedemann. ^Baotrooera aanthodes Broun. 
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covered infested. Besides pineapples, it has been found in¬ 
festing oranges, granadillas, and mammee-apples (papaias) 
from Tonga and Rarotonga. Quarantine officials of the 
department are constantly guarding the fertile pineapple 
fields of Hawaii, which are exposed owing to the Austra¬ 
lasian trade with Honolulu. 

QUEEN SIxAND FRUIT FLT. 

The Queensland fruit fly' is a serious pest of the banana, 
mango, peach, apricot, nectarine, orange, apple, quince, 
loquat, and a number of wild fruits. It is known to occur 
in’•Australia (Queensland and New South Wales), India, 
Ceylon, Java, and Amboina. This fruit fly threatens the 
Hawaiian Islands, where it would affect the pineapple and 
the banana, the only two fruits that are of commercial im¬ 
portance now that the Mediterranean fruit fly and the melon 
fly have been introduced and have attacked other Hawaiian 
fruits and vegetables with such disastrous results. 

OTHER FRUIT FLIES MAY DEVELOP INTO PESTS. 

In calling attention to the above-mentioned fruit flies as 
those most likely to be introduced, it should be borne in mind 
that at present very little is known regarding the capacity 
for injury possessed by a large number of other closely re¬ 
lated species. The department has investigated those that 
are nearest and most likely to be introduced, but there exist 
tliroughout the seini-Tropics of both the Old and New 
Worlds other fruit flies that appear just now to be of little 
economic importance. This, however, may be merely because 
they are living at present in countries not yet developed 
agriculturally and are forced to subsist upon the scattered 
and small native fruits or are held in check by natural 
agencies. 

Thus the Mediterranean fruit fly is so rare to-day in west¬ 
ern Africa—its native home—where cultivated fruits are but 
little grown that no one would think of listing it as a dan¬ 
gerous pest. Yet, once it had spread to old settled countries, 
it proved to be a ruinous pest of practically all cultivated 
fruits. In South Africa the Natal fruit fly,* which was not 


^ Baotrooera tryoni Froggatt 


‘Ceramfo niMvora CoquUlett. 




FIG. 1 —THREC ADULTS Of THE MEDITERRANEAN FRUIT FLY LAYING 
EGGS IN THE RIND OF AN ORANGE. 



FIG. 2—A GRAPEFRUIT SEC! lONED TO SHOW THE HAVOC CAUSED BY 
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PLATE XXIII 



FIG 1 —APf^LE PUNCTURED BY MEDITERRANEAN FRUIT FLY ADULTS 

\\hene\er f.ro\siug aj lies luncturtd I \ the f ml On tlu skm al ul lh< i iiiicturo 
14comes d s»colortd I lie apple ilhtotraled \v us found at (»i ui i 1 1 uu 



f IG 2—JAPANESE PLUMS SHOWING MANY PUNCTURES IN THE SKIN 

rcmalcsof the Mediterranean fruit fly have lul s Note that about cjch puncturo 
the flesh has withered, eaiising i distinct deiircssioa very characteristic of fruits such a 3 
the plum that are attache<l os they rc ich maturitj 

WORK OF THE MEDITERRANEAN FRUIT FlY. 
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PLATL XXIV. 



FIC, 1 —THC QUINCC IS A FAVORITE HOST OF THE MEDITERRANEAN '"RUIT 

FLY 


1 Mij flint ofTin 1 for sal in ( uli/, '^pun, in lylo, aiTictcJ. So firm is llic that badh 
ink ti 1 fruit'. sli(»^\ no 1 \(( iml discolor ilioiis Ofit i (in oiilj c\tirn il c Mdtnccs of infcbta 
lio 1 in. such Jiolts IS lu siioun m this liuit, through ^^lnlll tlic uiaj.^ s ha\t tscaiicd after 
tuniiLlin.^' to the snilace 



FIG. 2.—MEDITERRANEAN FRUIT FLY MAGGOTS IN A JAPANESE PERSIMMON. 
Tho persimmon, Mry much oNcrriiw, has U'Oii broken open tosho^v the maggots. Insuchwatcry 
fruits tlic maggots feed no ircr tho skin. The iicrslmmons m tl o markets of Barcelona, Valencia, 
unj Cadiz, Spain, moio infested during 1916. 
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PLATE XXV. 



nc. 1 —MANZANILLO OLIVES NATURAL SIZE INFESTED BY THE 
OLIVE FRUIT FLY 

Note (loprosMons resulting from feeding of m iggols ui pulp and bre iks m ■^kin thiough 
w huh insect hiiU ft fruit. ITittu illyeNCij oli\e t \ imined on tin s m liarttlona, 
T irragoua, and (iranada, bp.uu,\vab infested during October and November, 
1910. 



"IG 2—QUEEN OLIVES SLIGHTLY ENLARGED SHOWING HOLES IN 
SKIN MADE BY MAGGOT OR ADULT OF OLIVE FRUIT FLY. 



FIG. 3—QUEEN OLIVES, SAME AS IN FIGURE 2, CUT OPEN. 

The 1 ijury to the pulp c ins( <1 by m iggots of the olive fruit fly is very apparent. Such 
infistcd fruits are rejected from the licst trade and arc sold as inferior finit , for 
halad purposes. Olives of figures 2 and 3 wore grown near Seville, Spam. 


WORK OF THE OLIVE FRUIT FLY. 
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PLATE XXVI 



FIG 1—PROIECTING CHINESE CUCUMBERS FROM MELON FLY 

ATTACK 


Iho imlon fh is so h i Hint m its attiol ujon ciuunilir anil othir fruits th ^ Ihi 
(himsi ^udiiKis t lui it mil n\ in II l^^ ui l< ii li ( ill the ^ion fiiiit men 
\oloi ts uiaUt fioui iKWspai(IS Otlieiwisi Ur mt rt troi i ruinid 



FIG 2—DESTRUCTIVE WORK OF MELON FLY LARV/E IN TOMATO 

TiviiiK inaK^ots (iiuckl\ burrow out of sn,ht Hr nii^kits shown in thi illustmtion 
liiNO bun killtd that tlio ri idir iiiij coinpiii tluii si/l with Hut of » iiRdiiinibiro 
tomato 


THE MELON FLY 










Yearbook U S Dept of A^neulture 1917 


PLATE XXVII 



FIG 1 -A WATERMELON SHOWING DEFORMITIES 
CAUSED BY MELON FLY ATTACK 

\Mitn the nits an i uni tin <1 llu ^io\%lh is am Ud ul ( ut the 
injured iotini\iiiou aiidcuiioii dtlonnilu iin\ it iilt. 



FIG 2—A CUCUMBER DECAYED AND OTHERWISE 
irJJURED BY MELON FLY ATTACK 

It IS almost impo sildc tofcrow cuciinilKrs free from melon fly attack 
in Ilaivan, illhou^h tlio cucumlKi is the mo t resistant to attutk 
»f all cucurhitactous crof 


WORK OF THE MElON FLY 
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PLATC XXVMI. 



FIG 1 —HAND BAGGAGE OF TRAVELERS ARRIVING AT SAN FRANCISC 
FROM HAWAII BEING INSPECTED FOR FRUITS AND VEGETABLE 
INFESTED BY FRUIT FLIES 



FIG. 2—TRUNKS AND OTHER HEAVY BAGGAGE OF TRAVELERS 
ARRIVING AT PACIFIC PORTS FROM HAWAII BEING EXAMINED 
DY FRUIT-FLY INSPECTORS 

Thei>o iusi^ctors intercept contraband fruits on an a\eragc about once u laontb 

f l^hol nymiilns \ 
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PLATE XXIX. 



FIG 1 —CHINAMEN REMOVING ALL SPLIT DECAYED OR RIPE 
FRUITS FROM BUNCHES OF BANANAS IN A BANANA PACKING 
SHED NEAR HONOLULU 

I ich bunch is ck incd w ith grc it eiro. 



FIG 2—BANANAS AWAITING INSPECTION BEFORE SHIPMENT 
\s oNcrnpo ind diinagtd bananas m i\ t irr> the fruit fl\ cich bunch iftcr it his been 
(h iiiid is St t asi<k to auait inspection by the I cdinl inspidor Ik Ion it is mi ipiicd 
in net striM iiid shipix d to California 



FIG 3—INSPECTOR EXAMINING BUNCHES OF BANANAS WRAPPED IN 
RICE STRAW ON SAN FRANCISCO DOCKS 
I* aeh bunch Wars a certificate stating that it was found free from infcbtation bofoio being 
wrapped m Hawaii (I hotogiaph by Maskow ) 


INSPECTION SERVICE, 
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described as new to science until 1901, was originally an 
insignificant insect attacking the fruits of native trees in 
Natal. But with the development of South Africa, which 
resulted in the cultivation on a commercial scale of an 
inc^reasing number of our ordinary fruit crops, it has itself 
kept pace with fruit production, until now it is rated one of 
the most important pests infesting both native and cultivated 
fruits. 

It is hazardous, therefore, to ignore even those fruit flies 
that are at present of little apparent importance as pests, 
inasmuch as any one of them, once introduced to a more 
favorable country, may develop into a pest of prime impor¬ 
tance, just as the cotton boll weevil, at first an obscure pest 
of wild plants closely related to the cotton plant in Mexico, 
discovered its preference for the cultivated cotton and at 
once developed into one of the most disastrous pests of our 
Southland. 

DANGER OF INTRODUCTION INCREASES EACH YEAR. 

The danger is real that fruit flies of other lands may 
become established in our own unless ^active measures are 
taken to keep them out. Trade is extending to remote cor¬ 
ners of the earth. The Tropics arc becoming more impor¬ 
tant eacli year. Besides giving up their wealth, the Tropics 
will give up their pests, just as Europe and Asia in the free 
days of the past sent to our shores more than 50 per cent of 
our poverty-producing pests along with their enriching car¬ 
goes. Fast steamships and cold storage make it possible now 
for fresh fruits grown in such countries as Australia and 
South Africa to be placed on the markets of London, New 
York, San Francisco, and Buenos Aires, and these fresh 
fruits may carry the maggots of fruit flies. The warmer 
portions of our country are becoming more thickly settled, 
and with the increase in population come a larger number 
of vegetable gardens and fruit orchards, thus making host 
conditions more favorable for the establishment of fruit 
flies, as well as of other pests. There is no doubt that con¬ 
ditions are becoming more favorable in our country, as well 
as throughout the Tropics and semi-Tropics of the New 
World, for the increase of fruit-fly ravages. 

2ei90*—'YBK 1917-18 



194 Yearbook of the Department of Agriculture. 

INSTANCES OP FRUIT-PLY SPREAD. 

« 

Numerous instances of fruit-fly spread can be shown. 
The Bermudas would not now be infested by the Mediter¬ 
ranean fruit fly, in all probability, had not a sailing vessel, 
bound for New York from the Mediterranean region dur¬ 
ing Civil War times, been blown from her course and forced 
to unload her cargo containing infested fruits at St. George. 
The Mediterranean fruit fly did not become established in 
Australia until steamships and cold storage made it possible 
for the infested Mediterranean countries to ship oranges to 
Perth and Sydney. With the pest established in eastern 
Australia, the ships plying between Australia and Hawaii 
carried the maggots to Honolulu, and to-day the agents 
of California and the department are intercepting infested 
fruits on ships arriving at San Francisco and San Pedro 
from Honolulu and Hilo. 

A fruit-fly chrysalis, or pupa, was discovered in New 
Zealand in soil about the roots of a plant imported from 
Australia, and in Tasmania infested fruits from Sydney 
are frequently condemned. In 1909 a case of infested 
peaches with living larv© of the Mediterranean fruit fly 
arrived at Auckland, New Zealand, after a four weeks’ voy¬ 
age in cold storage from South Africa. At San Francisco 
inspectors of the Federal Horticultural Board are almost 
monthly intercepting infested fruits in the ships’ stores and 
even in the baggage and pockets of tourists returning from 
the Hawaiian Islands. 

At Washington the Federal Horticultural Board has 
found a living papaya fruit fly in an express package from 
Mexico and living specimens of the olive finiit fly in a 
package of olive seed sent by mail from South Africa and 
destined for California, where the olive fly does not yet 
occur. The writer has seen cargoes of oranges, some fruits 
of which were infested, being loaded on ships at Spanish 
ports and consigned to London and South America. The 
writer and others have had the misfortune to purchase 
oranges containing maggots of the Mexican fruit fly on the 
trains between Mexico City and the Texas border. Fruit- 
fly attack is usually so obscure at first that the traveling 
public often purchase what appear to be sound fruits, only 
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later to discover them maggoty within and to throw them 
away, sometimes long distances from the place of purchase. 
This method of spread has been common in Hawaii, Aus¬ 
tralia, and Africa. 

WHAT THE DEPARTMENT IS DOING. 

In the foregoing lines the reader will have learned some¬ 
thing of what the department, through its Federal Horti¬ 
cultural Board, is doing toward intercepting and destroying 
fruit flies, as well as other pests, and preventing them from 
becoming established in this country. By means of quaran¬ 
tines and regulations the department is prohibiting the entry 
of all horticultural products likely to carry pests unless they 
have been rendered free from danger as pest carriers, either 
by Federal inspection or by treatment by approved methods 
under Federal supervision. The reports of the officers of 
the Federal Horticultural Board are replete with instances 
of injurious pests intercepted from all quarters of the globe. 
The^ latest, perhaps, is the confiscation at San Francisco of 
an infested grapefruit or granadilla from Java found in the 
baggage of a tourist. 

While the inspectors are on the watch for the contraband 
material at ports of entry, the department carries its pro¬ 
tection further. In the Hawaiian Islands, where the Medi¬ 
terranean fruit fly and the melon fly are serious pests, it has 
been found that the banana and the fresh pineapple trade 
may be saved to the people provided certain precautions are 
taken. The department therefore has established in Hawaii 
a system of inspection that is heartily supported by the fruit 
growers and transporting companies concerned, whereby all 
plantations and packing houses from which fruit is shipped 
are kept from becoming sources of fruit-fly dissemination. 
The regulations of the department still further protect the 
mainland by rulings, as a result of which no shipments of 
fruit can be made from Hawaii to the Pacific coast or un¬ 
loaded there unless they have first received the approval of 
the Federal Horticultural Board. Certain phases of the 
inspection service carried on to protect the mainland United 
States are illustrated by the figures of Plates XXVIII and 
XXIX. Aside, also, from the quarantine and inspection 
phases of the work of the department, the Federal Horticul- 
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tural Board maintains a fruit-fly specialist whose duty it is to 
gather available information regarding fruit-fly pests, either 
by actual travel in foreign lands or by correspondence with 
specialists serving foreign Governments, 

THE TRAVELING PUBLIC MUST AID. 

After Federal and State oflScials have done all within 
their power to prevent fruit-fly pests from entering the 
United States through our ports of entry, much depends 
upon the intelligence and personal interest of the traveling 
public in supplementing their work. At present printed 
matter is distributed to all persons entering Pacific ports 
from the Hawaiian Islands. This calls attention to the 
serious consequences that may follow the careless and unin¬ 
tentional introduction of fruit flies from Hawaii. In addi¬ 
tion each passenger must sign an affidavit stating that he has 
in his baggage no fruit subject to fruit-fly attack. This edu¬ 
cational campaign, already in progress, has done much to 
reduce the number of instances of fruit stowed away in 
inaccessible places in personal baggage. Such .fruits have 
no value except as curiosities to be shown friends at home. 
Travelers have been known to carry infested coffee cherries, 
kamani nuts, and other small inedible fruits in their pockets, 
whore naturally such small fruits are easily overlooked by 
inspectors. If fruit flies are to be excluded permanently 
from our rich fruit and vegetable regions, inspectors must 
have the hearty and intelligent cooperation of each traveler. 

CONCLUSION. 

Persons who have traveled in countries where fruit flies 
are a scourge to the horticulturist and truck gardener realize 
fully the importance of the fight on the part of the ITnited 
States Department of Agriculture to keep these pests from 
becoming established in our country. It is the putting into 
practice in the best possible manner of the old adage, “An 
ounce of prevention is worth a pound of cure.” 



THE GREAT PLAINS WATERFOWL BREEDING 
GROUNDS AND THEIR PROTECTION. 


By Harry C. Orerholser, 

Assistant Biologist, Bureau of Biological Survey. 

F or obvious reasons the breeding grounds of our water- 
fowl are of prime importance. The Biological Survey 
for several years has been investigating these areas in the 
various States, in order to ascertain the numbers and dis¬ 
tribution of the birds, with a view to more effective coopera¬ 
tion in the conservation of the game supply. 

Waterfowl shooting is one of the most fascinating of out¬ 
door sports. The myriads of birds that 50 years ago 
thronged our lakes, streams, and coastal waters gave promise 
of the pleasures of the chase and of a food supply for unlim¬ 
ited future years. Various causes, however, have changed 
this rosy outlook, and the rapid decrease in the numbers of 
waterfowl in the United States during the last three decades 
has drawn the attention of sportsmen and others to the 
necessity of careful conservation if the supply is to continue. 

THE GREAT PLAINS AS EXTENSIVE BREEDING GROI/NDS 
FOR WATERFOWL. 

Ducks and other waterfowl breed chiefly on or near the 
lakes, ponds, marshes, and streams of the interior, and 
about the waters and marshes of the coast. In the eastern 
United States their breeding grounds are not extensive and 
are confined principally to isolated swamps and lakes or to 
narrow coastal strips. In most of the Western States simi¬ 
lar conditions exist, although at some of the larger lakes in 
the arid interior great numbers of water birds rear their 
young. Such important breeding places in the West arc the 
Klamath Lakes in southwestern Oregon, Malheur and Har¬ 
ney Lakes in southeastern Oregon, Great Salt Lake in Utah, 
Ruby and Franklin Lakes in Nevada, and the Stinking 
Spring Lakes on the Jicarilla Indian Reservation in north¬ 
ern New Mexico. The Great Plains, however, contain the 

197 



198 Yearbook of the Department of Agriculture. 

most extensive breeding grounds for waterfowl, particularly 
ducks. The portion of these grounds within the United 
States is but a southern extension of that in central south¬ 
ern Canada, which is the greatest breeding area for ducks 
on the North American Continent. The.extreme southern 
end of the Great Plains, in Kansas, Oklahoma, Colorado, 
and northern Texas, has only widely scattered lakes and 
ponds, and thus harbors comparatively few waterfowl; but 
most of the remainder, lying chiefly in Nebraska, South 
Dakota, and North Dakota, is dotted with numberless lakes, 
ponds, and sloughs. (See Pis. XXX and XXXI.) 

This important waterfowl breeding area is naturally divis¬ 
ible into two parts, one including the sand-hills of Nebraska, 
the other the lake region of North Dakota and South Dakota. 

THE SAND-HILL REGION OF NEBRASKA AND ITS IDEAL 
BREEDING CONDITIONS. 

The sand-hill region of Nebraska lies in the middle portion 
of the State and occupies, roughly, about one-third of the 
whole area, or approximately 25,000 square miles. It is a 
country of hills, few of them, however, oyer 300 feet in 
height, interspersed with valleys, many of these level floored 
and of considerable extent. The hills are heaps of sand, 
some with steep, others with gently sloping, sides, usually 
covered with a thick growth of grass or other low vegetation, 
but sometimes nearly bare or hollowed by the wind into the 
pits commonly called ‘‘ blowouts.” The lower valleys are all 
grass covered, and where not too wet are used as hay mead¬ 
ows. Scattered through them are numerous lakes, ponds, 
and sloughs, and a few streams, many of the lakes several 
miles in length. The water is in many cases somewhat alka¬ 
line, though seldom sufficiently so to prevent the growth of 
vegetation. Some have grassy shores with little or no other 
plant life, either in the water or about their margins; others 
have a fringe of marsh vegetation; and still others have 
their surface almost entirely covered with grass or water 
plants. The physical features here have thus combined to 
produce ideal conditions, of which the water birds have not 
failed to take advantage. 

Among the game birds that breed here abundantly are the 
mallard, gadwall, blue-winged teal, shoveller, pintail, red- 
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head, ruddy duck, and coot. Also, not a few canvas-back 
ducks pass the summer here, as well as a small number of 
baldpates, lesser scaup ducks, ring-necked ducks, green¬ 
winged teals, Virginia rails, long-billed curlews, and some 
others. 

Among the water birds not commonly considered game, 
the most abundant in this region are the black tern, Forster 
tern, American eared grebe, killdeer, and Wilson phalarope. 

THE LAKE REGION OF NORTH DAKOTA AND SOUTH 
DAKOTA TENANTED BY WATER BIRDS. 

The lake region of South Dakota comprises the eastern 
third of the State, or about 25,000 square miles; that of 
North Dakota covers about 45,000 square miles, or two- 
thirds of the State, excluding only the southwestern corner 
beyond the Missouri River. This area in both States is 
mostly open, rolling country, with comparatively little tim¬ 
ber, except along the streams, and is now largely under cul¬ 
tivation. The only hills of consequence are the bluffs along 
some of the rivers and the group of hills in northern North 
Dakota, known as the Turtle Mountains, which rise some 
600 or 700 feet above the surrounding plains. Most of this 
lake region is sprinkled with innumerable sloughs, ponds, 
and lakes of all sizes up to that of Devils Lake, which is at 
present some 25 or 30 miles long. Some of these lakes and 
ponds have gravelly, sandy, or grassy shores, with no marsh 
vegetation, while many in places have excellent cover for 
birds, and others are entirely overspread with water plants. 
The lakes on the plains have little or no arboreal or shrubby 
vegetation about their margins, but those in the Turtle 
Mountains are almost surrounded by forest, which in many 
cases comes down to the very water’s edge. Most of the 
lakes are Shallow; some are so strongly alkaline that they 
offer no inducement to waterfowl; but nearly all are ten¬ 
anted by water birds of some description. 

Among the waterfowl breeding abundantly about the 
Dakota lakes are such well-known game birds as the mallard, 
gadwall, blue-winged teal, shoveller, pintail, redhead, ruddy 
duck, lesser scaup duck, canvas-back, coot, and sora rail; some 
of those tolerably common are the upland plover, willet, 



200 Yearbook of the Department of Agriculture. 

baldplate, and locally the white-winged scoter; and a num¬ 
ber of others occur in smaller numbera Among other very 
abundant water birds now not commonly classed as game 
might be mentioned the black tern, common tern, herring 
gull, ring-billed gull, Franklin gull, American eared grebe, 
Holboell grebe, killdeer, Wilson phalarope, and marbled 
godwit; while many others occur less frequently. 

UNDISTURBED BREEDING GROUNDS ESSENTIAL TO THE 
GAME SUPPLY. 

The essential requirements of good breeding grounds are 
satisfactory cover, suitable nesting places, plenty of the right 
kind of food, particularly for the young birds, and an ab¬ 
sence of disturbance during the breeding period and for a 
reasonable time before its beginning. Most waterfowl are 
dependent upon the proximity of water for their food, and 
consequently for breeding places; and, unlike many* land 
birds, can not under necessity accommodate themselves to a 
very different environment. As a natural consequence, the 
destruction of their breeding places means the elimination 
of the birds. Comparatively little of such loss is due to nat¬ 
ural causes, though seasons of protracted drought are some¬ 
times, at least temporarily, responsible. Disappearance of 
waterfowl is caused usually by (1) the draining of lakes and 
marshes to acquire hay meadows or land for other farm pur¬ 
poses; (2) the establishing of summer resorts or a too close 
approach of a great number of other human habitations; (3) 
extensive cultivation of the country; or (4) disturbance from 
spring shooting or from other causes during the breeding 
season. The maintenance of the breeding grounds of water- 
fowl is all-important both for the preservation of the vari¬ 
ous species and for the eontinuation of a supply of birds 
which shall furnish food and sport for the'hunter. Further¬ 
more, the breeding grounds of waterfowl, once destroyed 
over any considerable area by any of the agencies above 
mentioned, are with difficulty restored. 

The Great Plains waterfowl breeding grounds, taken as a 
whole, are the most extensive now remaining in the United 
States, and the only ones east of the lakes of Utah and north¬ 
ern New Mexico. Though Canada has a large area where 
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PLATE XXXI. 



FIG. 1.—THE SAND-HILLS OF NEBRASKA. 

"WTiitewater Lake, and Pelican l^ake in tlu' distance. Both these lakes arc the summer 
home of many kinds of ducks and other waterfowl. 
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FIG. 2.—SOUTH CODY LAKE, NEBRASKA. 

In these marshes and meadows adjoining, many ducks, including blue-winged teals and 
mallards, are to bo found in summer. 
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great numbers of waterfowl still breed, we can not afford to 
rely on that for our supply of game, since the settling up of 
the middle Provinces is almost sure ultimately to have a 
very important effect on the Canadian supply of ducks and 
other waterfowl. It therefore becomes all the more impor¬ 
tant that this Great Plains area be maintained as a breeding 
ground, particularly for ducks, and that it be even improved, 
if the waterfowl game supply of the States east of the Rocky 
Mountains is to be preserved for future generations, 

FURTHER RESTRICTIONS ON HUNTING NEEDED. 

Granting the need of efforts to save and increase the 
waterfowl supply, particularly in North and South Dakota, 
the question becomes one of means to this end. Many and 
various restrictions have been placed on hunting in all parts 
of our country during the last 20 or 30 years. During this 
time it has come to be realized that first of all the birds 
must be allowed to rear their young in peace and safety. 
With this in view, the practice of hunting in spring while 
the birds are settling on their breeding grounds has been 
abolished during the last few years throughout the United 
States. This has done more for the preservation of wild 
fowl than any other single measure. Highly important as 
is the comparatively recent cessation of spring shooting, 
it is just as important, if not even a prime necessity, that this 
prohibition continue, as probably nothing can take its place 
as a means of increasing the game supply. There doubtless 
was a time when the simple expedient of refraining from dis¬ 
turbing the birds during the breeding season, coupled with, a 
very reasonable restriction on the number of birds taken, 
would have sufficed to protect the game and to maintain a 
supply for all future generations, but that day has now 
undoubtedly passed, and it is necessary to impose further 
restrictions upon hunting in order to save our waterfowl 
from complete extermination. Th!l has long been recog¬ 
nized and has been given force in scores of State laws. 

These restrictions, which upon examination will be found 
entirely reasonable, and without which little can be accom¬ 
plished in the matter of game protection, may well be 
briefly mentioned here. In addition to the absolute protec- 
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tion that should be accorded the birds on their breeding 
grounds, it is obviously desirable to insure them a measura¬ 
ble degree of safety during their migrations to and from 
the Southland and also on their wintering grounds in the 
Smtkem and Eastern States. Protection on the wintering 
grounds is more particularly necessary because almost the 
entire waterfowl population of southern Canada and the 
central and eastern United States is concentrated into a com¬ 
paratively small area during the winter season, and unre¬ 
stricted slaughter in this place would have results almost as 
disastrous as an invasion of the breeding grounds. It is 
now realized that protection at these seasons can not be 
obtained unless market hunting is either abolished or so 
restricted that it will be no longer possible to kill enormous 
quantities of game in a single locality within a limited time. 
Furthermore, the transportation of large quantities of game 
for sale should be prohibited, since this is merely a corollary 
of the no-sale provisions now in force in many States. 

A further important provision, and one that should every¬ 
where receive careful consideration, is a reasonable bag limit. 
The day has long since passed when it should be permissible 
for one man to kill in a single day, say, 500 ducks, many 
times more than he could possibly make use of in any legiti¬ 
mate way, unless the sale of the birds for market be so 
considered. 

Open-water shooting is often very destnictive to game, and 
should be prohibited on all inland lakes and streams, par¬ 
ticularly on such bodies of water as are used by waterfowl 
for breeding purposes. 

Guns of large caliber, such as have been used to kill at a 
discharge whole flocks of ducks at a great distance, have no 
place in the outfit of a true sportsman; they are intended 
solely as a means of destruction for the benefit of market 
hunters, and their use should not be allowed at any time. 

The use of motor boMs in the pursuit of game is likewise 
undesirable, since it gives a hunter undue advantage, not only 
over the birds but over his fellow sportsmen, and should not 
be permitted in hunting waterfowl. 

The hunting of birds by night or during the time between 
sunset and dark and that between daybreak and a half hour 
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before sunrise is also a vicious practice. The reason is 
readily apparent, for birds must have some part of the day 
in which to rest and feed; therefore to keep them disturbed 
during the hours of dusk or darkness, as well as during the 
daylight, is too continuous a pursuit. It is even desirable, 
as some States already have recognized, to allow shooting 
only on certain days of the week, in order that the birds may 
have time to recuperate from the onslaught of hunters. 

If present restrictions do not result in an increase of the 
game supply, resort must be had to a further shortening of 
the hunting season, so that the number of birds killed may 
be appreciably diminished. It may be necessary even to 
declare a closed season for a period of years on a number 
of game birds which it is now permissible to shoot during 
an open season of considerable length. This expedient has 
already been tried with marked success in the case of game 
birds, both waterfowl and others, and under some circum¬ 
stances is, at least locally, about the only remedy for the 
threatened extinction of certain birds. 

PUBLIC AND PRIVATE RESERVATIONS FOR PROTECTING 
WATERFOWL. 

As an additional measure of protection it is extremely de¬ 
sirable that there be established in the Great Plains region 
a number of refuges for waterfowl and other game, in order 
that the birds may have certain places for breeding in spring 
and summer and for rest during their migration journeys. 
There are already on the Great Plains eight Federal reserves, 
three of which, however, are of little or no value for water- 
fowl, and it is hoped that it may be possible to establish 
others in the near future. It is within the power of the vari¬ 
ous States to set aside State game refuges, as has been done 
with admirable results in Minnesota and North Dakota. In¬ 
dividuals as well as States can aid in this matter by prevent¬ 
ing all hunting on their lands. This is particularly desirable 
in cases where one person controls all the land about a lake 
suitable for breeding waterfowl. The important results that 
can come from such preserves are exemplified on an estate in 
Rolette County, N. Dak., where the owner has for many 
years protected the birds on Island Lake, a body of water 



204 Yearbook of the Department of Agriculture. 


some 2 square miles in extent; and it is very much to be 
hoped that his success may inspire many others in this and 
other States to follow his example. 

With adequate Federal, State, and private game reserva¬ 
tions in the States within the waterfowl breeding area of the 
Great Plains, and with proper restrictions on hunting, the 
preservation and even the increase of the game supply may 
confidently be expected, to the great benefit of present and 
future generations. 



THE WEED PROBLEM IN AMERICAN AGRICUL¬ 
TURE. 


By H. It. Cates, 

Scientific Assistant, Office of Forage-Crop Investigations, Bureau of 
Plant Industry, 

T he control of weeds is one of the oldest and still one of 
the most important problems connected with agricul¬ 
ture. Because we have always had weeds w ith us, there is a 
tendency to accept the situation as inevitable and one of 
the necessary evils connected wdth farming; consequently 
no sufficient, general, and concerted effort is being made to 
overcome the great loss which they cause. Yet the weed 
fight is one of the standard routine operations on the farm, 
and it represents a large proportion of the labor necessary 
to produce crops. No other single feature of farming re¬ 
quires such universal and unceasing attention as do the 
weeds. 

WAYS IN WHICH WEEDS CAUSE INCREASINGLY LARGE 
LOSSES ANNUALLY. 

The annual loss to the farmers caused by weeds is enor¬ 
mous. A discouraging feature regarding this loss is the fact 
that it grows greater each year. 

Weeds are costly and injurious in many ways. They 
injure crops both in quantity and in quality and greatly 
increase the labor involved in farming. Other conditions 
being equal, the yield of most crops is inversely propor¬ 
tional to the growth of weeds. An intertilled crop in Vhich 
weeds are allowed to grow unmolested is usually an entire 
failure. Considering the principal crops in the United 
States, it is estimated that weeds reduce the yield of corn 
by 10 per cent; tame hay, 3 to 16 per cent; potatoes, 6 to 
10 per cent; spring grain, 12 to 15 per cent; winter grain, 
5 to 9 per cent; tobacco, fruit, and truck crops, 0 to 5 per 
cent; pasture, 5 to 50 per cent. 
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In damage to quality of product due to weeds, the prin¬ 
cipal sufferers are the small grains, pastures, hay, grass, and 
seed crops. The annual loss to the spring-grain growers of 
the Northwest due to dockage of the marketed grain because 
of weed seeds present amounts to from 3 to 10 per cent of 
the crop. Winter grain suffers less from weeds than the 
spring-grain crop. 

The extra labor required to keep weeds under control is prob¬ 
ably the greatest economic loss which they cause. The labor 
cost of weeds falls most heavily on the intertilled crops. Nu¬ 
merous experiments have shown that in growing most inter¬ 
tilled crops cultivation is of minor importance except to elimi¬ 
nate weeds.^ (See PI. XXXII, fig. 1.) Even in the semi- 
arid regions, where summer fallow is practiced, presumably to 
conserve moisture and control weeds, experiments have shown 
that if weeds be eliminated from the summer fallow, cultivat¬ 
ing the land during the summer has little or no effect on the 
succeeding crop yields. Tillage is by far the most expensive 
feature of growing intertilled crops (PI. XXXII, fig. 2). 
Numerous cost-account records collected by the Office of Farm 
Management, United States Department of Agriculture, 
show that on the average diversified American farm the cost 
of tillage operations comprises from 30 to 40 per cent of the 
total cast of farm operations. Probably half the total 
amount of cultivation required is necessary only for con¬ 
trolling weeds, and in many instances practically all inter¬ 
tillage could be eliminated without affecting crop yields if 
by other means weeds were prevented from growing. Most 
of the hand labor involved in cultivating intertilled crops 
other than cotton and truck is necessary only to remove 
weeds that have been missed by the cultivators. 

Such weeds as wild onion,^ bitterweed,® and the ragweeds* 
cause great annoyance to dairymen and milk dealers. These 
weeds, when eaten by milch cows, give a very disagreeable 
odor and flavor to the milk, and consequently to all other 
dairy products. When cows eat such weeds in large quanti¬ 
ties the milk is not marketable. The control of pasture 
weeds is a big problem for dairymen in certain areas. (See 
PI. XXXIII, fig. 1.) 

^ Bureau of Plant Industry Bulletin 257. ** The Weed Factor in the Cultlra- 
tion of Corn,” by J. S. Cates and H. R. Cox. 

* Allium spp. * HelefUum tenuifoUum. * AmbroHa spp. 
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Very often the price of land .in a community is largely 
regulated by the number and character of the weeds present. 
In many areas of the South Atlantic and Gulf Coast States, 
where nut-grass^ abounds, some farms are so badly infested 
with this weed that their value is reduced almost half, and 
cases can be cited in which farms have actually been aban¬ 
doned because of the presence of nut-grass. In some of the 
areas of the Northern States farms have been abandoned 
because of quack-grass. 

Weeds result not only in big financial loss but also in 
great annoyance. Diseases such as hay fever could be 
eliminated almost entirely by adopting efficient methods for 
controlling the incidental weeds found along roadsides, in 
vacant fields, and in waste places. 

The loss of cattle and sheep due to poisonous weeds is 
very great. On the United States National Forest ranges 
alone the loss in 1916 amounted to 6,648 cattle and 16,273 
sheep, besides a number of horses, goats, and other animals. 
, As host plants for many of our worst plant diseases and 
insect pests, weeds are responsible for an enormous loss. The 
recent rapid spread of white-pine blister rust, which is 
threatening several hundred million dollars’ worth of the 
most valuable pine forests, is due entirely to the presence of 
forest weeds belonging to the genus Ribes, which includes 
wild gooseberries and raspberries. If all the members of the 
genus Ribes were cleared out of the white-pine forests, the 
disease would disappear automatically. Such insects as the 
cotton boll weevil and wheat-field chinch bugs usually spend 
the winters protected by weeds allowed to grow around the 
borders of the fields. 

Many lakes and navigable streams become choked with 
water weeds; navigation is interfered with and it becomes 
necessary to cut out the weeds, a difficult task.^ Water weeds 
give trouble in irrigation ditches and canals also. They 
often make a growth almost sufficient to stop the flow of 
water. (See PI. XXXIII, fig. 2.) A conspicuous example 
is the water hyacinth,® which presents a serious problem in 
many of the canals in the Southern States, particularly in 

^ Cpperua rotundua. 

* The water weed Elodea oanadenaia is likely to prove troublesome in this 
respect. 

* Biohhomia croasipea. 
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Florida and Louisiana. In maintaining waterways, the cost 
of keeping weeds under control must be considered. 

The esthetic aspect of the weed problem also must be 
considered. Those farms upon which the “incidental” 
weeds are kept cut along the fence rows, in vacant fields, and 
in waste places are much more attractive and salable than 
farms upon which the weeds are allowed to grow undis¬ 
turbed. A goQd lawn free from weeds is a pleasure and a 
satisfaction worth far more than the effort and expense 
necessary to maintain it. (See PI. XXXIV.) 

Weeds are injurious and detrimental in so many ways that 
it is extremely diflicult to calculate the damage which they 
cause. This damage, however, is much greater than is ap¬ 
parent. One big fact regarding weeds is that they increase 
in numbers each year until their presence is accepted as the 
normal condition and their detrimental effect overlooked. 
Insect pests and plant diseases that appear only occasionally 
command mu<*h more attention in proportion to the damage 
they cause than do weeds, because they are more or less a 
novelty and farmers are not accustomed to them. 

HOW WEEDS REDUCE CROP YIELDS. 

Just why weeds reduce crop yields is not exactly clear, but 
even where plant food, moisture, and light are sufficient for 
both weeds and the crop, the crop yields generally will be 
lower than where, under similar conditions, weeds are not 
present. Experiments have shown that in most cases the 
total amount of plant food removed by the weeds and a crop 
grown together is far less than the amount removed by a 
crop grown alone. For example, if weeds are allowed to 
grow unmolested in a cornfield, the total amount of plant 
food removed by the weeds and the corn growing together 
is far less than the amount removed by a similar field of corn 
in which the weeds are kept out. Several theories and ex¬ 
planations have been advanced regarding this fact. Root 
interference is thought by many to be the principal factor 
involved, and it undoubtedly plays an important part. 

HABITS OP WEEDS OFTEN SIMILAR TO THOSE OF THE 
CROPS THEY INFEST. 

Another advantage the weeds have is that of adaptation 
to crops. Specific weeds are troublesome in fields and crops 
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in which conditions are most favorable for their develop¬ 
ment. In other words, the troublesome weeds in a specific 
crop, such as spring wheat, are those plants whose life his¬ 
tory and habit of growth are such that they normally thrive 
best under the conditions favorable for the production of the 
crop in question. Two of the most prevalent annual weeds 
in spring-wheat fields are the wild mustard and the wild oat. 
These weeds are enabled,to exist because they mature seeds 
which shatter and reinfest the land before the wheat is ready 
to harvest. A combination of many factors enables weeds 
to compete successfully with cultivated crops and greatly to 
reduce the crop yields. 

In harmful effect weeds vary extremely. Just as two cul¬ 
tivated crops grown together are not always injurious one 
to the other, so weeds may not injure the desired crop. In¬ 
vestigations at the Minnesota Agricultural Experiment Sta¬ 
tion have shown that by growing certain combinations of 
crops, such as wheat and flax, two-thirds of a normal yield 
of flax can be produced without reducing the yield of wheat. 
The presence of other crops, however, as oats in a wheat 
field, even in small quantities, will reduce the yield of wheat 
materially. The same variation appears in the effect of 
weeds in grain fields. Many farmers contend that the pres¬ 
ence of wild mustard in a field of rank-growing wheat is 
beneficial rather than harmful, because it does not reduce the 
yield of wheat and the stiff mustard stalks act as a support 
for the wheat, preventing it from falling down and lodging. 
Other weeds, however, as wild oats and sow thistle, often 
greatly reduce the yields of wheat. This, again, strongly 
indicates that the reductions in crop yields due to weeds are 
not entirely a question of plant food, moisture, and light. 

WEEDS BENEFICIAL IN SOME CASES. 

Contrary to the usual opinion, weeds are not always 
harmful; in fact, in some cases they are a great blessing, 
especially on those farms where proper crop rotations are 
not practiced and where shiftless methods are employed. 
(See PI. XXXV, fig. 1.) Investigations have shown that 
crop yields in most cases are related directly to the amount 
of organic matter in the soil. Until efficient cropping systems 
have been established which include crops that add organic 
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matter to the soil, this material must be furnished by weeds, 
farm manures, and crop Residues. 

On many idle fields the weed growth is sufficient to act as 
a soil binder and prevent erosion which otherwise would 
occur, especially in many parts of the South. Probably this 
is the greatest benefit which weeds confer. Weeds, however, 
are an advantage only on those farms on which efficient 
cropping systems and the most efltective general farm prac¬ 
tices are not followed. As general farm practices aijd condi¬ 
tions improve, the disadvantages of weeds become greater 
and more apparent. 

CROP ROTATION A FOE TO WEEpS. 

The high cost of weeds in many areas is largely the re¬ 
sult of single-crop farming. Crop rotation and diversifica¬ 
tion are the greatest foes of weeds, and usually where a 
single-crop system of farming is practiced weeds are ex¬ 
ceedingly troublesome. In many instances lands have be¬ 
come so foul with weeds that certain crops can no longer 
be grown profitably upon them. This is true in many of 
the fields in Louisiana which have been continuously cropped 
to rice for a number of years, until those weeds which thrive 
under conditions favorable to the production of rice have 
become so prevalent that it is no longer profitable to grow 
the crop. 

In California, where wheat has been growing continuously 
for a number of years, the land has become very foul with 
weeds. The prevalence of w’eeds is» forcing the introduction 
of crop rotations and is decreasing the acreage of wheat in 
that area. 

The hard spring-wheat area, composed largely of -North 
Dakota, western and southern Minnesota, and eastern South 
Dakota, is now going through the same evolution. In this 
area the grain fields, which have been continuously cropped 
to wheat for years, have become so badly contaminated with 
such weeds as wild oats, wild musttird, French weed, and 
sow thistle that in many instances wheat can no longer be 
grown profitably. These conditions are being remedied, and 
the loss due to weeds is being greatly reduced by the adop¬ 
tion of efficient cropping systems and general farm practices, 
giving due consideration to those methods and practices 
which are most effective in controlling weeds. 
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HOW TO CONTROL WEEDS. 

To control or eradicate a weed it is first necessary to 
determine the kind, the character and habits of growth and 
reproduction, and sufficient abbut its life history to fix the 
time when it is most susceptible to treatment. 

With regard to methods of control and eradication, weeds 
may be divided into two classes: 

The first class is composed of those weeds which, because 
of their habits of growth, require special methods or treat¬ 
ments. This class includes such weeds as Canada thistle, 
quack-grass, hawkweeds, nut-grass, Johnson grass, perennial 
sow thistle, and many others. These weeds are extremely 
difficult to kill, and specific methods must be determined for 
each one, based on a study of the life history and habit 
of growth. 

The second class is composed of annuals, biennials, and 
such perennials as require no special treatment to kill them. 
The.so are often termed incidental weeds. In this case the 
problem is not one of killing but of controlling. 

Comparatively few specific weeds require special methods 
for their control, and for many of these effective methods 
have already been determined. After effective methods shall 
have been evolved for controlling the remaining individual 
weed problems, such as are presented by nut-grass, sow 
thistle, hawkweeds, and others, the next step will be to 
incorporate these special methods into such cropping sys¬ 
tems and farm organizations that weeds will be controlled 
incidentally. Our farm organization should be such that 
the systems of farming employed and the general farm prac¬ 
tices involved will keep weeds under control automatically 
or incidentally in connection with the regular farm opera¬ 
tions. This is true farm economy, because any labor in¬ 
volved in controlling weeds is performed not to create a 
profit in itself but to avoid a loss. 

In addition to finding effective and practicable methods 
for controlling many of the most pernicious and trouble¬ 
some weeds, such as quack-grass, Johnson grass, Canada 
thistle, and others, weed studies have supplied much general 
information regarding these pests, methods that are ef¬ 
fective and practicable in one area may not be applicable 
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in another area where natural conditions are dissim¬ 
ilar and entirely different: systems of farming are prac¬ 
ticed. Therefore it is necessary to determine for each area 
just what methods are most advisable under the existing con¬ 
ditions. Yet some general precautionary measures and 
practices will be found beneficial and applicable under all 
conditions. These measures, though well known to most 
farmers, are not practiced. For instance, most of our small- 
grain and hay-field weeds have been introduced by sowing 
impure seeds. Many other weeds are to-day being widely 
disseminated in the same manner. With the improved clean¬ 
ing machinery available (see PI. XXXV, fig. 2) it is usually 
not difficult to clean seed, yet a large proportion of the seed 
sown is foul with weed seeds. 

In small-grain and hay farming no feature of weed con¬ 
trol is more important than the use of clean seed.. The cost 
of cleaning seed is small and the results very marked, yet 
this fact has not been sufficiently emphasized to impress the 
farmers with its true importance. 

Many weeds are propagated only by seeds. Weed seeds 
are produced in large numbers along roadsides, fence rows, 
and ditch banks, in vacant fields, and in waste places, and 
the seeds are scattered by wind, water, birds, and other agents. 
By cutting the weeds before the seeds are sufficiently mature 
to germinate, an enormous amount of trouble and labor 
and loss could be avoided; but only the most progressive 
farmers do this. (See PI. XXXVI, fig. 1.) 

A systematic rotation of crops is one of the most feasible 
and effective means of controlling weeds. Universal crop 
rotations will not come, however, especially in the small- 
grain areas, until forced by economic and agronomic condi¬ 
tions, in which weeds will be an important factor. As the 
lands became foul with weeds, necessitating a rotation of 
crops, the one-crop system of small-grain farming has grad¬ 
ually been forced farther west. In the westward advance 
of agriculture, the custom has persisted of growing small 
grain on the newly developed lands until they berome so 
foul with weeds that crop rotations are necessary. Thus 
crop rotation is now being introduced in the hard spring- 
wheat area. 
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PLATE XXXII 



riG 1 -CORN FROM CULTIVATED AND NONCU LTIVATED PLATS 
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FIG 2.—THE PRIMARY OBJECT OF THE INTERTILLAGE OF CORN IS 
TO CONTROL WEEDS. 
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PLATE XXXIII. 



fig 1 —A WFEDY PASTURE 

Many pasture \\ccds can l>o controlkd hj lno^MlU' btfon IIk \\<td scjd, arc mature. 



FIG. 2.—AN IRRIGATION DITCH WITH WEEDY BANKS. 

Weeds arc olten troublesome in irrigation ditches, and the vater is an excellent carrier 
of ^vccd seeds, transporting them from one farm to another. 
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PLATE XXXIV 



A GOOD LAWN FREE FROfl WEEDS AM ESSENTIAL FOR AN ATTRACTIVE COUNTRY HOME 
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PLATE XXXV. 



FIG. 2.—THRASHING CLOVER SEED. 

Many weeds are introduced by sowing unclcaned seed, because proper cleaning precautions 

are not taken. 












FIC, 1 - A WELL KEPT ROADSIDE 
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FIG. 2—KILLING WEEDS WITH CHEMICAL PLANT POISONS IN THE 
ALLEYS OF WASHINGTON. D C 
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The use of chemicals, such as salt, arsenite of soda, nitrate 
of soda, iron sulphate, copper sulphate, cyanamid, and others, 
for controlling weeds is not generally advisable. Where it 
is desired to kill all vegetation, as on tennis courts, walks, 
and driveways, chemicals can be used to good advantage. 
(See PL XXXVI, fig. 2.) Many of the railroads are now 
using chemicals for keeping down the vegetation along their 
rights of way. For general weed control, however, the use of 
chemicals is a complex process, expensive, and uncertain. In 
addition, it overlooks a fundamental principle of weed con¬ 
trol, namely, that the work should be incidental and in con¬ 
nection with other farm operations in so far as possible. 

An important requirement in weed control is to keep on 
the alert for new weeds which may be introduced and for 
native weeds which are developing pestiferous tendencies. 
When any new weed appears it should immediately be called 
to the attention of some one who can identify it. Many 
of the worst weeds have been introduced from abroad and 
have become disseminated through careless and neglectful 
methods. In fact, comparatively few native plants are 
troublesome weeds. By immediately reporting the appear¬ 
ance of any new weed which may prove troublesome, meas¬ 
ures may be adopted for keeping it under control before 
it has gained sufficient headway to do serious damage. If 
the first appearance in this country of weeds such as Rus¬ 
sian thistle,^ field hawkweed,* and Canada thistle* had 
been reported to National or State agricultural officers, much 
of the loss and trouble which they are causing might have 
been avoided. It is important to report the appearance of 
new weeds and to take precautions to prevent their dis¬ 
semination. 

Before the most efficient farm organization and cropping 
system for controlling weeds can be perfected, more definite 
information regarding weeds and weed-control methods must 
be obtained. First, it is necessary to determine the weed 
problem and the individual weeds which are causing trouble 
in a given region and make a detailed study of these to 
find when and how the weeds may be destroyed. These 
investigations should include studies of the biological habits 
of weeds in somewhat the same manner that the entomologist 


^8<U8ola peattfer. 


•Hieracium pratense. 


*Cir8{um arvenae. 
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and plant pathologist study the life histories and habits of 
insects and fungi. The object of such studies will be to find 
the weak point in each weed’s career and, having found it, 
adopt a cropping system and farm practice that will utilize 
the known weakness. Probably the first important feature 
of weed control is to know when the individual weeds are 
most susceptible to injury. 

Every locality has individual weed problems peculiar to 
itself. These problems must be studied in connection with 
the general tillage systems and other farm operations and 
practices of the locality. It is just as important to know 
the general farm practices and customs as it is to know the 
weeds. One should also know what practices are most in- 
jurious to the weeds. In other words, a study of the weed 
problem not only involves the individual weeds, but in¬ 
cludes a study of farm organizations and other general farm 
practices and conditions. 

Not only is it necessary to obtain more definite, clear-cut 
information about weeds and methods of weed control, but 
it is just as important to impress farmers with the serious¬ 
ness of the situation and arouse public sentiment to the sup¬ 
port of measures which will lessen the damage caused by 
weeds. 

Practically every State has passed a weed law of some 
sort, which, if enforced, would do much to relieve the situa¬ 
tion. Some of these laws are adequate and practicable; 
others are absurdly impracticable. In few of the States, 
however, are these laws enforced. This is because the im¬ 
portance of the weed problem and the loss due to weeds has 
neither been sufficiently impressed upon the public nor 
brought to attention in such a manner as to create a public 
sentiment that will justify enforcing the weed laws. With¬ 
out the consent and tSupport of the people it is difficult to 
enforce such laws. Some very effective weed laws are 
now being enforced in the Canadian Provinces, especially 
Saskatchewan and Alberta, where a single-crop system of 
grain fanning is practiced. Eventually some weed legisla¬ 
tion will probably be enforced throughout the spring-grain 
areas. Before any adequate weed law can be satisfactorily 
or advisedly enforced, however, it will be necessary to create 
a favorable sentiment among the farmers by giving them 



The y^eed Problem in American Agriculture. 216 

more definite information regarding effective and practicable 
control methods. A national weed-law prohibiting the inter¬ 
state shipment of seed, feed, and other materials that con¬ 
tain viable weed seeds if the contained weed seeds are in 
violation of the statutes of the State into which they are 
being shipped would be of great advantage in checking the 
further distribution of weeds. 

Cooperation is one of the first essentials of success in any 
big commercial enterprise. Cooperation among the farmers 
is just as essential for controlling weeds. Weed control is 
a community problem rather than one for the individual 
farmer to solve, and without community action the efforts 
of the individual farmer are usually discouraging. This is 
true because where weeds are allowed to grow undisturbed 
they produce sufficient seeds each year to infest the adjacent 
lands. Agricultural clubs and other farm organizations 
could perhaps undertake no more important cooperative 
work than that of controlling weeds. The advantages of 
community action for the control of weeds can not be too 
strongly emphasized. 




REST ROOMS FOR WOMEN IN MARKETING 
CENTERS. 

By Anne M. Evans, 

Investigator in Women^s Rural Organizations, Bureau of Markets. 

MANY REST ROOMS ESTABLISHED WITH THE HELP OF 
WOMEN’S ORGANIZATIONS. 

R est rooms have been established in more than 200 counties 
in the United States to meet the needs of the country 
woman in town on business. They provide a place where 
the farm woman has a right, without asking any favors, to 
the use of facilities for rest and refreshment. They have 
been established by women’s rural organizations in coopera¬ 
tion with other local organizations, with individuals, and 
with village, town, or county authorities; by business cor¬ 
porations operating private city markets; and by individual 
merchants. Where farm women’s organizations have been 
interested in establishing rest rooms, local farm women’s 
clubs have been able to arouse the necessary community in¬ 
terest in the need for rest rooms to insure their financial sup¬ 
port. This has been done through cooperating with other 
local farm women’s clubs, with organizations of women in 
town, with civic leagues, with chambers of commerce, and 
with county agents. 

In cooperating with other clubs in establishing a rest room, 
any local farm women’s club may take the initiative. Op¬ 
portunity is given at club meetings for discussing the need 
for a rest room, and other local clubs may be asked to ar¬ 
range similar discussions. Such cooperation is facilitated 
in rural communities where local clubs meet together for 
joint sessions three or four times a year. A rest room was 
thus established in Guthrie, Okla., through the cooperation 
of four women’s rural clubs. At one of these meetings the 
Meed for a rest room was presented for consideration. After 
much discussion a committee of three was appointed at a 
joint meeting to make inquiry with regard to rooms which 
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might be secured and to report the cost of maintaining such 
rooms. This committee interviewed the business men of the 
city, but met with little encouragement. They were told that 
rest rooms had been tried and were a failure; that some of 
the stores had rest rooms already, but .that they were not 
used by the country people. After three weeks of effort 
a member of the committee learned of a vacant room in the 
courthouse that might be used for a rest room if permission 
could be secured from the county commissioners. Members 
of the committee and their friends called upon each of the 
commissioners to request the use of the room and ask his 
advice as to how to proceed. As a result the matter was 
brought formally before the commissioners at their next 
meeting, j(nd the room was placed at the disposal of the 
members of these organizations. This success was reported 
at a joint meeting of the clubs, and another committee was 
appointed to attend to furnishing the room and to consider 
methods of raising the necessary funds for its maintenance. 
At Grand Junction, Colo., where a similar method was pur¬ 
sued, a room was not available in a public building,.but 
funds were appropriated to pay the rent of a room in a con¬ 
venient location. 

Through their organizations town and country women 
have cooperated in providing rest rooms near railroad sta¬ 
tions where the waiting-room facilities at the stations were 
inadequate. They have coo])erated in establishing libraries 
which provide convenient and adequate rest rooms for town 
and country women. In Traer, Iowa, all the women’s or¬ 
ganizations held a joint meeting to discuss the need for a 
library. By continued discussion before the clubs and by 
special work in small groups sufficient community interest 
was aroused to warrant the authorization of a library tax. 
Women’s organizations raised funds in various ways. A 
number of public-spirited individuals donated the funds for 
purchasing the ground and constructing a $10,000 library. 
In the plans for the building, provision was made for suitable 
rest rooms. Aroused community interest frequently results 
in securing a vacant room in the town hall, county court¬ 
house, public market, or other public building. 

Frequently the county agent, as the representative of the 
rural interests of a county, will take the initiative and secure 
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the cooperation of the chamber of commerce or the county 
commissioners. One rest room at Chickasha, Okla., was a 
portion curtained off from a large room used for the offices of 
the county agent and the secretary of the chamber of com¬ 
merce. At Salisbury, N. C., the rest rooms adjoined the 
offices of the county agent and were located in a building 
used as a community center. The civic league of Knoxville, 
Tenn., assisted the women’s organizations in securing a rest 
room on the second floor of the public market building. 
Frequently rest rooms are provided in connection with 
women’s exchanges. A county federation of home economics 
clubs held their regular meetings in one of these rooms. 

As examples of rest rooms established by private corpora¬ 
tions or business houses, many instances may be cited. At 
Washington, D. C., a rest room was established in a private 
market because the superintendent of the market had felt the 
desirability of it. Frequently rest rooms are provided in 
dry-goods stores and in grocery stores, A rest room at Kala¬ 
mazoo, Mich., has been in use since 1882, and has become the 
common meeting place for country people living in different 
directions from the city. The number of country women 
dealing with these business houses warranted the establish¬ 
ment of rest rooms by the proprietors to meet the needs of 
their customers. 

Two main principles underlie the successful establishment 
and maintenance of rest rooms. Either there must be a de¬ 
mand arising.from business interests or there must be a com¬ 
munity interest which recognizes the need for a rest room for 
women. Such community interest may be aroused and stim¬ 
ulated by the work of women’s clubs. 

EQUIPMENT SIMPLE AND DURABLE. 

The furnishings of a well-equipped rest room should be 
simple, comfortable, and durable. As an example of rest 
rooms furnished by a group of country women’s clubs whoso 
members personally donate pieces of furniture or secure 
them as gifts from various interested merchants, one may be 
cited which is provided with rocking-chairs, straight chairs, 
a table with reading material, oilcloth-covered lunch tables, 
a couch, a crib, and a screen. Free telephone service and 
electric lights are furnished. Clean, washable couch covers 
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and clean sheets and pillowcases may be secured from the 
matron in charge. A gas burner is prodded for heating 
water or milk. The room is heated by a coal stove. 

A well-equipped, steam-heated rest room was provided for 
in the courthouse in Norwalk, Ohio, when the biiilding was 
planned. Plate XXXVII, figure 1, shows the interior of this 
rest room and the matron in charge. Simplicity may be 
noted in the arrangement of the room and in its furnishings. 
The screen has been set aside to show the couch. The women’s 
organizations were allowed $100 from county appropria¬ 
tions to purchase the furnishings of this room. A first-aid 
equipment for use in emergencies has been found helpful to 
the matron in charge. Pure drinking water and sanitary 
toilet facilities are necessary adjuncts to every rest room. 
Plate XXXVII, figure 2, shows the rest room established in 
connection with a market at Washington, D. C. The room 
was provided by tearing out two stalls and building a bal¬ 
cony over this space in the main market room. A matron is 
employed eight hours a day. Free telephone service to all 
departments of the market is furnished. A pay telephone 
for city and long-distance calls is provided, together with 
comfortable chairs, desk, and writing material, screened 
couch, and adequate toilet conveniences. This room was fur¬ 
nished at the expense of the market and is in constant use. 

FINANCING THE REST ROOM DEPENDS UPON WOMEN AT 

FIRST. 

• 

In financing a rest room two items of expense are to be 
considered—^the initial cost of furnishing and the annual 
cost of maintenance. The latter item includes the cost of 
rent, heat, service, and incidental expenses. A rest room 
may be financed wholly or partly by the women’s organiza¬ 
tions until arrangem^ts are made to meet the expenses 
throu^ public appropriations. It may be financed through 
town or county appropriations, or by private individuals, 
or by any of these in combination. Usually the permanently 
established rest room is located in the town hall or county 
courthouse, since appropriation can be made annually for 
the maintenance of such rooms from public funds. When 
financed by private individuals, the money is either a bequest 
or gift, or tiie money spent for the rest room is considered 
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PLATE XXXVII. 



FIG 1 —REST ROOM IN COURTHOUSE AT NORWALK, OHIO. 

A •v>Oman’s oigani^alion wms allowed SUX) fiom conniy approi^riations to buy the 
funutuio foi this room. 



FIG. 2.—REST ROOM PROVIDED BY A CITY MARKET IN WASHINGTON, 

D. C. 


A largo bigu which may bo seen through the window calls attoutiou to its location in a 
balcony abovo the mum door. 
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by the merchants as bringing returns in increased trade. In 
such cases there is no expense to the women making use of 
the room, and the value of the cooperation of women’s or¬ 
ganizations lies in their making known the location of the 
room and thus insuring a more general use of it. Where 
women’s organizations have undertaken to raise funds they 
have done it through private solicitation or contributions of 
food, furnishings, and money; by forming a rest-room so¬ 
ciety; by appropriations from the local clubs; and by other 
means. 

At Grand Junction, Colo., money was obtained by private 
solicitation and county appropriation to finance a rest room. 
The furnishings for the room and the matron’s salary were 
provided by an organization composed of a number of rural 
women’s clubs. One hundred and fifty dollars was appro¬ 
priated from county funds and a like sum from town funds 
to pay the cost of the rent and heat of a convenient room, as 
no room was available in any of the public buildings. For 
furnishing the room, contributions were solicited from mem¬ 
bers of the organization and from the merchants in town. 
To pay the matron’s salary of $25 a month, pledge cards 
were issued, each calling for the payment of 5 cents a month. 
In two years the demands for other activities in connection 
with the rest room developed, and the monthly expenditure 
increased from $60 to $160 a month. This additional amount 
was provided by profits from a restaurant established in con¬ 
nection 'with the rest room and by subletting space for a 
woman’s exchange. The total receipts from all sources aver¬ 
age $160 a month, which amount is expended in carrying on 
the various activities undertaken. 

At Bellaire, Mich., a rest-room society was formed. A 
room was secured free of charge in the basement of the 
courthouse. The aid societies of the various churches and 
other women’s organizations contributed a hundred dollars 
toward furnishing it. The rest-room society, with annual 
dues of 50 cents a member, managed the finances and super¬ 
vised the room. No matron was employed, the cleaning 
being done by the janitor of the town haU as a part ol his 
regular duties. 

In Norwalk, Ohio, a temporary financial arrangement was 
made. Funds were raised by the women’s organizations by 
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various means to pay part of the rent of a room over the post 
office. This plan was continued for a year, until debits 
arrangements could be made for a rest room in the court¬ 
house. The other expenses were paid from the profit on 
dinners served by the matron, from the sale of contributions 
of food, and from money given by interested women. The 
interest manifested and the use made of this room demon¬ 
strated to the county commissioners the need of providing a 
suitable room. A rest room was therefore included in the 
plans for the new courthouse, and $100 was allowed from 
county appropriation for the furnishings and equipment, 
which were selected by the women’s organizations. The 
women’s societies also paid the matron’s salary until it was 
provided for from appropriations made for the general 
maintenance of the building. 

Subscriptions ranging from $1 to $10 were made by 7 
home-economics clubs anti 25 school and civic leagues of 
Prince William County, Va., to raise funds to pay the cost 
of maintaining a rest room at Manassas, the county seat. 
The total cost of maintenance is about $25 a month; $12 a 
month is paid for rent, $8 for the caretaker, and about $5 
for lighting, water, and incidentals. The country people 
bring in an occasional load of wood for heating. The 
women’s home-economics clubs furnished the room by means 
of donations solicited from local merchants. 

In financing rest rooms it may be seen, therefore, that 
women’s organizations do not raise funds to maintain the 
room permanently, but they often create sufficient public 
sentiment to secure a heated room in a convenient public 
building or sufficient county appropriations to pay for rent 
and heat. Janitor service is frequently furnished, but in 
many instances the value of a matron’s service is sufficiently 
appreciated to warrant the raising of funds by the women’s 
organizations to pay her salary. The women’s organiza¬ 
tions frequently furnish the equipment, or where the county 
appropriates the funds for the furnishings the women assist 
in making the selections. They also provide small amounts 
of money needed for incidentals, such as laundering linen, re¬ 
plenishing first-aid equipment, and furnishing magazines or 
ornamental plants. A permanent rest-room committee may 
be appointed to confer with the matron, supervise the rooms, 
and report the needs as they arise. 
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EMPLOYMENT OF A MATRON MAKES THE REST ROOM 
MORE USEFUL. 

In rest rooms employing matrons many activities can be 
carried on which otherwise would not be possible. The 
matron not only secs that the rest room is kept in a clean, 
sanitary condition at all times, but she may care for a 
sleeping child or assist in providing hot lunches at noon for 
women and children. She may care for packages which 
otherwise would have to be carried from place to place. In 
some rest rooms the matron takes charge of the woman’s 
exchange, which usually is supervised by a committee from 
the women’s clubs. 

The matron may supervise the general cleaning and attend 
pei’sonally to keeping the room in proper condition during 
the day, or she may do all the cleaning herself. Many 
women needing relaxation will not make use of the couch in 
a public rest room unless the headrest is provided with a 
washable cover. The crib must be j^rovided with clean 
sheets. The matron not only keeps sheets and covers, to 
be used when necessary, but takes charge of the towels, soap, 
and other supplies to be furnished upon request. 

The country children attending the schools in Grand Junc¬ 
tion, Colo., are able to get hot lunches at the rest room 
established by their mothers. The matron assists and super¬ 
vises the children. The use of the rest room at noon for 
this purpose is veiy common where a matron is employed. 
Where only a janitor is employed it has been necessary in 
some instances to prohibit young people from using the 
room, owing to the resultant disorder. 

A WELL-MANAGED REST ROOM HELPS MANY WOMEN. 

The rest room may become the center for various com¬ 
munity activities. From the establishment of the rest room 
at Grand Junction, Colo., has developed a rural civic library 
of 150 books, a woman’s exchange, a labor and commodity 
exchange conducted by means of a bulletin board, and a 
restaurant where light lunches are served from 10 a. m. 
to 6 p. m. Thirty-five people may be accommodated at one 
time. 

The properly established rest room meets the daily needs 
of a large number of country women. At Manassas, Va., 
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the average number of farm women using the rest rooms 
established through the activity of the farm women’s or¬ 
ganizations is from 15 to 20 daily. Other rest rooms are 
much more extensively used. Guest books in which to record 
the names and addresses of all coming to the room are some¬ 
times provided. Some of these books show a registration of 
more than 1,000 women in one month. On Saturdays, or 
holidays, and on special occasions, the rooitis are generally 
occupied to their full capacity. 

The usefulness of a rest room to farm women depends 
upon its location, its management, and their feeling of right 
or interest in its facilities. When the rest room is estab¬ 
lished through the efforts of the women’s organizations, its 
location and management are likely to meet the needs of a 
larger number of country women than when it is established 
in connection with a private business. Further, a rest room 
established by the concerted action of an organized group or 
by a community is usually more widely known and better 
appreciated by country women, not only because of the 
sense of interest or ownership which they feel, but because 
the members of the organizations are in a position to deter¬ 
mine the location and management best suited to the largest 
number of women, and to give the widest publicity to its 
usefulness. 

The rest room located in a public building is likely to be 
more useful than one located in a private building. When 
located on the first fioor or in the basement, rest rooms are 
more convenient for women with children and women carry¬ 
ing packages than if placed on upper floors. Rest rooms 
located on the main floor of the market are more useful than 
those in a wing of the building. Rest rooms convenient to 
places for hitching teams or parking automobiles, or near 
interurban stations, and also convenient to market, to the 
grocer, and to the department store, where the country peo¬ 
ple trade, are more useful than those located at some 
distance. 



COOPERATIVE CAMPAIGNS FOR THE CONTROL OF 
GROUND SQUIRRELS, PRAIRIE-DOGS, AND JACK 
RABBITS. 

By W. B. Bell, 

Assistant Biologist, Bureau of Biological Survey. 

N ATIVE RODENTS cause losses of crops in the United 
States amounting to many millions of dollars each year. 
Everywhere present, when a region is first settled they per¬ 
sist and frequently adapt themselves in a surprisingly short 
time to feed upon cultivated crops. Because of their great 
abundance and remarkable fecundity they have resisted suc¬ 
cessfully the sporadic individual efforts of the tillers of the 
soil to eradicate them. Their long-continued inroads into 
the profits of the farmer, when not disregarded altogether, 
are too frequently looked upon as inevitable. Often the mar¬ 
gin destroyed by them makes the difference between a com¬ 
fortable profit and a wretched failure. Even experienced 
agriculturists too commonly fail to realize the enormity of 
their cumulative exactions upon the financial resources of 
the country and the possibility of applying more intelli¬ 
gently the means of combating them. 

Farming operations tend to provide ideal conditions for 
the abnormal multiplication of those rodents which readily 
turn from supplies of native vegetation to feed upon grow¬ 
ing crops or stored agricultural products. Indiscriminate 
destruction of their natural enemies, the hawks, owls, and 
predatory mammals, disturbs still further the balance in 
nature by removing these checks upon them. Hence, the 
numbers of these animals have increased, as have also the 
losses inflicted by them, in spite of individual attempts to 
control them. Under these conditions lands cleared of the 
pests by progressive farmers soon become reinfested by inva¬ 
sion from adjacent areas where less thrifty practices permit 
these rodents to remain and multiply. 

THE BOUNTY SYSTEM INADEQUATE. 

The payment of bounties for the destruction of native 
rodents has cost States, counties, and townships excessive 
sums annually. In 1916 counties in Iowa paid $77,279 in 
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bounties upon pocket gophers alone. Of this sum a single 
county paid $11,138. One county in California paid out in 
bounties upon ground squirrels $18,570 during 1916. Such 
typical bounty expenditures have usually served to reduce 
the numbers by less than the annual reproductive increase, 
thus leaving each year a larger breeding stock of mature 
animals to propagate and with their progeny to continue 
their devastating ravages upon the crops. 

GREAT DAMAGE DONE BY RODENTS. 

In States west of the Mississippi River prairie-dogs, 
ground squirrels, pocket gophers, rabbits, cotton rats, and 
field mice have taken a continually increasing toll from the 
crops of wheat, oats, corn, barley, and other cerejils; from 
alfalfa, potatoes, beans, fruit, melons, and almonds; and 
from pasture ranges. States east of this boundary have suf¬ 
fered heavily from the depredations of rabbits, woodchucks, 
and meadow, pine, and white-footed mice in gardens, field 
and truck crops, orchards, and vineyards. The value of 
crops destroyed annually from these sources in the United 
States has recently been estimated to be in excess of $150,- 
000,000. This amount is based upon information regarding 
conditions reported by field representatives of the Biological 
Survey, county agricultural agents, other competent officials, 
and farmers; it does not include losses inflicted by house 
mice and rats. 

Some idea of the losses suffered by individual States from 
native rodents may bo obtained from the following estimates 
recently submitted by directors of agricultural extension: 
Montana, $15,000,000 to $20,000,000; North Dakota, $6,000,- 
000 to $9,000,000; Kansas, $12,000,000; Colorado, $2,000,000; 
California, $20,000,000; Wyoming, 15 per cent of all crops; 
Nevada, 10 to 15 per cent of all crops, or $1,000,000; New 
Mexico, $1,200,000 loss to crops and double this amount to 
range. In a single county of Virginia losses of orchard 
trees from depredations of pine mice during the last two 
or three years are estimated at not less than $200,000. Simi¬ 
larly heavy losses are being disclosed in other States as atten¬ 
tion is being directed to these causes of decreased production, 
causes which have too frequently been overlooked, unrecog- 
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nized, or considered unavoidable. That such losses con¬ 
stitute an entirely unnecessary drain upon the productive 
capacity of the farms, and that they may be permanently 
eliminated at a cost which is but a small fraction of the 
damage occasioned during a single year, has been abundantly 
proved by the extensive work already accomplished in cam¬ 
paigns conducted by the Biological Survey in cooperation 
with State and county organizations. 

COMMUNITY COOPERATION ESSENTIAL. 

The fact has been recognized for many years that com¬ 
munity cooperation is essential to the effective control of 
rodents which feed upon agricultural crops and migrate or 
wander from place to place in search of food and shelter. 
During the last four years plans have been conceived and 
put into operation which have effected the required co¬ 
operation of many thousands of farmers and have resulted 
in practical elimination of rodent pests over millions of 
acres of valuable agricultural land, attended by an enormous 
direct saving and followed by increase in crops produced. 
The eagerness with which farmers have availed themselves 
of the opportunity to join in concerted movements to obtain 
relief from these posts, where the effectiveness of modern 
poisoning methods has been demonstrated, is most significant 
and gratifying, while the returns in increased crop yields 
upon the amount of labor and money invested in the com¬ 
munity campaigns have exceeded all expectation. A suc¬ 
cessful fight against rodent pests requires that all local. 
State, and National agencies concerned be brought into 
harmonious and effective'Cooperation and that methods of 
proved efficiency be used. 

COOPERATIVE CAMPAIGNS EXTERMINATING GROUND 
SQUIRRELS IN NORTH DAKOTA. 

In the great grain-producing areas of North Dakota there 
has been developed the most extensive and thoroughly or¬ 
ganized campaign, with a comprehensive plan of State-wide 
eradication of rodent pests, that has yet been witnessed. 

This campaign was organized under a cooperative project 
agreement between the Bureau of Biological Survey and the 
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States Relations Service of the United States Department of 
Agriculture and the North Dakota Agricultural Experi¬ 
ment Station and Extension Service, including the county- 
agent organization. With commendable foresight the State 
legislature provided a revolving fund, available for use in 
procuring and maintaining the required stock of poison sup¬ 
plies. State enactments also authorized county commission¬ 
ers upon petition of resident landowners to provide funds 
and to enforce the destruction of prairie-dogs, ground squir¬ 
rels, pocket gophers, and certain other rodents which were 
declared a nuisance. 

The initial campaign was launched against the Richardson 
ground squirrel, commonly known locally as gopher.” 
This animal each‘year caused enormous losses of grain, 
despite large sums which were being expended in unavailing 
efforts to combat it. Farmers were so familiar with these 
losses that little effort was required to convince them of the 
importance of eradicating this pest. So many kinds of poi¬ 
son preparation had been tried by them at great expense and 
with unsatisfactory results, however, that they were skepti¬ 
cal about the practicability of all such means applied to held 
conditions. 

The Biological Survey and the North Dakota Agi'icul- 
tural Experiment Station had planned and conducted an 
extended series of experiments with many kinds of poisons 
and baits to detennine a method which would be effective 
and economical under the usual farm practice. Such a poi¬ 
son was devised and tested thoroughly at many points within 
the range of this ground squirrel and was recommended for 
use. Wide publicity was given the work by publications, 
farmers’ meetings, and field demonstrations throughout the 
infested portions of the State. The demonstrations, afford¬ 
ing, as they did, ocular evidence in the form of scores of dead 
ground squirrels, were so convincing that skepticism gave 
way to the greatest enthusiasm and willingness to join in a 
concerted organized movement. 

Further evidence that the method offered a practical solu¬ 
tion of the problem of eradicating these rodents was afforded 
by a field party of the Biological Survey operating with 
poison on the Fort Totten Indian Reservation near Devils 
Lake, where the ground squirrels were being practically 
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FIG 1 -DEMONSTRATING THE PREPARATION OF POISONED GRAIN 

Stryclmiii pobto is imvt d with oats orothci un in a 1 m \ or on a smooth Ilo( r bj means 

of a sho\ el 



PHOTO FROM N OAK AOR COLLEQE 


FIG 2—DISTRIBUTING PREPARED GRAIN TO FARMERS 
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FIG 1 —A ‘ POISON SQUAD AT WORK 
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FIG 2—RICHARDSON GROUND SQUIRRELS KILLED NEAR BURROW 
BY POISONED OATS 

The squirrels die in a few minutes after I ikmg Iho poisoneel grain Into their cheek 
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PLATE XL 



PHOTO FROM N DAK AoK COLLCuE 

FIG. 1 —A FEW OF THE MILLIONS OF GROUND SQUIRRELS KILLED 
IN THE NORTH DAKOTA CAMPAIGNS 
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FIG 2—ONE UAY S KILL OF PRAIRIE DOGS IN ARIZONA 
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exterminated upon thousands of acres. Over 98 per cent of 
the animals have now been killed by the first application 
of the poison. 

The support of county commissioners and township super¬ 
visors was enlisted in several counties where it was desirable 
to undertake the control of native rodents, and fimds were 
provided by them to purchase poison supplies in large quan¬ 
tity, thus obtaining much more favorable price quotations. 
Experts in rodent control detailed by the Biological Survey, 
aided by county agricultural agents, interested and organ¬ 
ized the farming communities. Entire counties were organ¬ 
ized in this systematic voluntary warfare upon the rodents, 
using the township as a convenient working unit. Poisoned 
grain was prepared in quantity, placed in plainly marked 
containers, and distributed to farmers, who then applied it 
according to directions about the ground-squirrel burrows 
upon their farms. More than 5,000,000 acres were treated 
with poison in 1916. 

During the spring of 1917 more than 16,000 farmers in 
North Dakota joined in this movement. The ground squir¬ 
rels were poisoned on 4,500,000 acres, resulting in a practical 
elimination of the pest in the areas treated and a saving in 
the year’s crop of more than $1,000,000. Including hire of 
labor to distribute the poison, the cost averages less than 5 
cents per acre under North Dakota conditions, and where 
landowners perform the labor the actual wish outlay per acre 
is materially reduced. As .a small amount of follow-up work 
serves to exterminate the animals entirely and thus to free 
the land permanently from their depreciations, the increased 
production becomes an annually recurring one, effected at a 
total cost much less than the loss formerly experienced dur¬ 
ing the single year. 

The continuance of this campaign, which is planned pro¬ 
gressively to cover the entire infested portion of the State, 
will at the present rate of progress practically exterminate 
this destructive pest from North Dakota in about five years. 
The achievement in this systematic campaign marks a dis¬ 
tinct advance in procedure for the control of rodent pests 
in agricultural regions. It has conclusively demonstrated 
the possibility, when lo^al, State, and Federal agencies co¬ 
operate heartily in meeting a real agricultural need, of 
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effecting the organization of farmers on the scale required 
for a practical coping with or complete elimination of some 
of the rodents which are most destructive of crops over ex¬ 
tensive areas. 

GROUND-SQUIRREL CAMPAIGNS PROMISING RELIEF IN 
OTHER STATES. 

More recently, in response to bitter complaints and urgent 
lequests for assistance from farmers, campaigns have been 
undertaken against ground squirrels in Montana, Idaho, and 
Oregon under plans of cooperation essentially the same as 
those employed in North Dakota. In these States the or¬ 
ganization has centered in farm bureaus and pest clubs, 
which, under the stimulus and guidance of experts from the 
Biological Survey and* county agricultural agents, have dis¬ 
tributed many tons of poisoned grain. This was prepared 
in accordance with methods which have been proved by 
extensive investigations and field oi^erations of the Biolog¬ 
ical Survey most effective and economical for the various 
species and seasons. In some instances county commissioners 
provided the funds necessary to obtain the supply of poison, 
and this was distributed free to farmers who participated in 
the campaign. In other cases funds were advanced to pur¬ 
chase in quantity the essential poison ingredients. These 
were then prepared and sold to the cooperating farmers at 
cost, effecting a considerable saving in price, in addition to 
furnishing a supply of poison of standard strength and 
known efficacy against the particular species of rodent in¬ 
volved. 

Where it has been impracticable for county commissioners 
to advance funds for the purpose, farm bureaus and pest 
clubs have pooled their orders so as to avail themselves of 
the advantage of the reduced price. The increase in crop 
production resulting from the extermination of these pests is 
so direct and obvious that the vigorous and enlarged prose¬ 
cution of these campaigns is assured. 

The initial steps have also been taken in Nevada and 
California to place the work of ground-squirrel control upon 
an organized cooperative basis. 
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COOPERATION EFFECTIVE AGAINST PRAIRIE-DOGS. 

Prairie-dogs also, which greatly reduce the carrying ca¬ 
pacity of the pasture ranges of the West and lay waste the 
grain and vegetable crops of the farmers, are giving way 
before the systematic poisoning campaigns organized to 
eradicate them. The extermination of these animals upon 
large areas of national forest and other public land in Ari¬ 
zona, New Mexico, Colorado, Wyoming, South Dakota, and 
Oklahoma by field parties of the Biological Survey showed 
conclusively that these foes of the agriculturist can be effec¬ 
tually and economically exterminated by properly directed 
effort. Their ravages have been so severe as not only to 
cause a marked reduction in the products that could have 
been harvested from the acreage planted, but also to dis¬ 
courage settlement and in many cases actually to drive out 
settlers who were not able to maintain themselves in the face 
of such depredations. 

Observing the results obtained by poisoning parties ” of 
the department upon public land, ranchmen and farmers 
have petitioned urgently for assistance. The pressing need 
for increasing food-crop and live-stock production empha¬ 
sized the importance of eliminating this direct and prevent¬ 
able source of loss. Poisoning parties upon Government 
land were stationed where the work would be of the greatest 
possible value, by increasing the live-stock carrying capacity 
of the Government ranges, and would protect the forage and 
crops of ranchmen and farmers from destruction by prairie- 
dogs coming from the Government lands. At the same time 
an active campaign of demonstrations was undertaken in co¬ 
operation with the State extension ser\ices in Arizona and 
New Mexico to promote extermination of these pests on pri¬ 
vately owned agricultural and grazing lands. This resulted 
in the planting to crops of considerable areas which would 
have been left uncultivated but for the successful extermi¬ 
nation of the pr(iirie-dogs and in the saving of important 
yields of wheat, oats, corn, potatoes, beans, and alfalfa from 
destruction by them. 
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JACK RABBITS DESTROYED BY THOUSANDS. 

Satisfactory progress was made also in the campaigns 
undertaken against jack rabbits in California, Oregon, Ne¬ 
vada, Idaho, and Utah. These animals at certain seasons 
congregate in large numbers upon wheat, oats, rye, barley, 
and alfalfa fields, often completely devastating them, besides 
destroying great quantities of alfalfa hay in the stack. A 
farmer in Oregon writes, ‘‘Jack rabbits are so bad they de¬ 
stroy all our grain. If we can not obtain some help to get 
rid of these pests, we will have to do as other settlers are 
compelled to do, leave.” This statement is characteristic of 
expressions from fanners throughout the regions where 
these animals occur in destructive abundance. The farmers’ 
clubs organized for systematic poisoning of these pests in 
Crook County, Oreg., succeeded in destroying 59,000 during 
the winter of 1916-17, making a total of at least 134,000 jack 
rabbits killed in this county alone since the campaigns there 
were first undertaken. Many thousands of these animals 
have been destroyed in campaigns at a cost of less than one- 
tenth of a cent each. To the effectiveness of this work the 
saving of succeeding crops is largely attributed. 

AN INSTANCE OF SUCCESS AGAINST GROUND SQUIRRELS. 

The following statement is typical of the great number 
of expressions of approval received from farmers and 
orchardists who have used the Government poisoning 
methods in organized campaigns: 

A hill near my house has been Infested by these “ Rroiind diggers ” 
since the year one, I should judge, and for the last three years they 
have carried off most of the fruit from my orchard adjoining, in spite 
of all the poisoning and smoking I could do. To-day I don’t believe 
there is a live squirrel in the hill, and this with only two applications 
of the poisoned grain recommended by the Department of Agriculture. 
A large percentage of them must have died in the holes, as I found 
comparatively few on the surface. By thorough cooperation and per¬ 
severance I believe this pest can be practically exterminated and at 
small cost. Let this good work go on. If there is anything else in 
the making that is only half as good, let the farmer have the benefit 
of it at the earliest possible moment; he needs it, and pur country 
needs it 
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THOROUGH COOPERATION AND WISE DIRECTION ESSEN¬ 
TIAL TO SUCCESS. 

Losses due to the depredations of rodent pests have too 
long been considered inevitable and uncontrollable. With 
modern improved methods of poisoning and systematic or¬ 
ganization and prosecution of cooperative campaigns this 
heavy drain upon production need no longer be tolerated by 
progressive communities. The details of organization must 
vary somewhat according to the requirements fov the par¬ 
ticular animal pest involved and the conditions prevailing 
in the community where the work is imdcrtaken. 

As suggested by the campaigns which already have been 
conducted effectively, the more important features essential 
to ultimate success are: (1) Cooperation of all agencies in¬ 
volved, including farmers, local organizations, county. State, 
and Federal officials; (2) leadership trained and experienced 
in methods of rodent control and in organization; (3) a 
unit plan to systematize activities and cover a sufficiently 
large territory to prevent reinfestation; (4) financial sup¬ 
port to procure supplies in large quantities; and (5) legal 
provisidn for the extermination of pests upon neglected 
areas. 

Plans for the' campaigns against the animals should be 
laid sufficiently in advance of the season favorable for be¬ 
ginning field opei'ations to effect preliminary arrangements 
and procure necessary supplies. The need should be fore¬ 
seen and the work of extermination undertaken at a time 
when the animals will take poison most readily and previous 
to the time they usually make their attacks upon growing 
crops. When an abundance of succulent food is available 
poisoning is more difficult, and when damage to a crop be¬ 
comes apparent it is usually too late to develop the organi¬ 
zation required for obtaining the most effective and lasting 
results. With due foresight, proper organization, and a 
direction of campaigns by men trained and experienced in 
approved methods, success in the eradication of noxious 
rodents is practically assured. 




THE HOUSE RAT: THE MOST DESTRUCTIVE 
ANIMAL IN THE WORLD. 


By David E. Lantz, 

Assistant Biologist, Bureau of Biological Survey, 

THE RAT A WORLD-WIDE MENACE. 

A SINGLE RAT does far less harm in a year than one of 
the larger mammals, such as a lion, tiger, or wolf; 
but the large mammals of prey are comparatively few in 
number, while rats are exceedingly abundant. North 
America or any other continent has probably as many rats 
as people—possibly two or three times as many. The de¬ 
struction wrought by this vast horde of rodents is far 
greater than that wrought by lions, tigers, wolves, and all 
other noxious mammals together. 

Injurious insects are enormously destructive to crops. 
Probably their combined ravages inflict greater economic 
losses than do those of rats; but no one kind of insect de¬ 
stroys as much. The harm done by any species of insect is 
usually confined to certain geographic limits, rarely extend¬ 
ing over large parts of a continent: that done by the rat 
extends over the whole world. Oceans fail to limit its 
activities. ' 

The rat’s destructiveness is not confined to crops and prop 
erty; it menaces human life as well. This rodent is re¬ 
sponsible for more deaths among human beings than all the 
wars of history. Not all the fatal epidemics of the past were 
bubonic plague, but enough of them have been so identified 
to show that almost every century of the Christian era has 
had at least one great pandemic of this scourge which de¬ 
stroyed millions of the world’s population. The great plague 
of London, which killed more than half the inhabitants that 
did not flee from the city, was by no means the worst out¬ 
break recorded. The plague called “ black death ” devastated 
Europe for 50 years of the fourteenth century, destroying 
two-thirds to three-fourths of the population of large terri- 
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tories and one-fourth of all the people, or about 25,000,000 
persons. Since 1896 plague has carried away nearly 9,000,000 
of the population of India alone. The disease is still in¬ 
trenched in Asia, Africa, Australia, and South America, and 
cases of it have occurred in Europe and North America. 

Through the fleas that infest them, rats are almost wholly 
responsible for the perpetuation and transmission of bubonic 
plague, and it has been proved also that rats are active, 
although not exclusive, agents in spreading pneumonic 
plague. Only the prompt measures taken by the United 
States Public Health Service against these animals prevented 
disastrous epidemics of plague in San Francisco, Seattle, 
and Hawaii in 1909, in Porto Rico in 1912, and in New 
Orleans in 1914. 

The entire role of the rat in transmitting diseases to man 
is not fully understood. Septic pneumonia and epidemic 
jaundice in man have been traced to the rodent, and it is 
known to perpetuate trichinae in the pig. It is suspected of 
being a carrier of infantile paralysis, and it undoubtedly car¬ 
ries many kinds of infectious germs from its haunts of filth, 
leaving them upon human food. 

The economic loss due to rats is astounding. No extensive 
or exact statistics on the subject are available,^ but surveys 
of conditions existing in a few of the older cities of the 
United States show that losses due to rats are almost in exact 
ratio to the populations. In rural districts the losses are 
much greater in proportion to inhabitants than in cities. 
Assuming that there are in the United States only as many 
rats as people, and that each rat in a year destroys property 
valued at $2, the total yearly damage is about $200,000,000. 
To this must be added the expense of fighting rats, includ¬ 
ing the large sums paid for traps and poisons, the keep of 
dogs and cats, and the labor involved. In addition, the loss 
of human efiiciency due to diseases disseminated by the rat 
should be considered. It is hardly thinkable that a civilized 
people should rest supinely under such conditions and let 
this evil continue, particularly when it is known that num¬ 
berless human lives are in jeopardy. Think of the waste 
involved in a loss of $200,000,000 a year I The constant 


^ Estimatps of annual rat damoKe in foreign countries made previous to the 
present war were: United Kingdom, $73,000,000; France, $38,500,000; Oer- 
many, $47,640,000; Denmark, $3,000,000. 
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labor of an army of more than 200,000 men is required to 
produce the materials eaten and destroyed by rats. If half 
this loss were represented by grain destroyed, it would take 
about 5,000,000 acres to produce it. 

Man has been fighting the rat for centuries and has made 
little progress. The rodents are intrenched in fortresses of 
man’s own building. If they are driven out or overcome for 
a time, others soon swarm from neighboring premises, and 
the battle has to begin anew. Defeats have been due not so 
much to lack of proper methods as to neglect of precautions 
and an absence of concerted action. The work has been 
made abortive by providing continued subsistence for the 
rodents and by failing to destroy their intrenchments. 
When once they are deprived of these advantages and the 
campaign against them is organized on lines of intelligent 
cooperation a large measure of success will be achieved. 

Civilization and science have by no means spoken their 
last word about the means of combating this greatest plague 
of the human race. A building can be made rat-proof; why 
not a farmstead, a street, a village, a city, or a seaport? If 
rats can not be exterminated, they at least can be repressed 
in this country, and at the same time effective barriers can 
be erected against the landing of fresh hordes. Up to the 
present time, however, few efforts have been made to find out 
the way or even to apply properly the means already at 
command. It is high time to begin. 

THREE KINDS OF HOUSE RATS. 

Three kinds of house rats occur in the United States, none 
native, but all migrants from the Old World. Most formid¬ 
able and most widely distributed is the brown rat,^ known 
also as gray, barn, wharf, sewer, or Norway rat. This rat is 
the worst of our rodent pests. It made its appearance in 
America shortly before the Eevolution. It may be recog¬ 
nized by its large size, robust form, blunt head, short ears, 
and the fact that its tail does not exceed the combined length 
of its body and head. It is a burrowing species, commonly 
nesting in the ground, and is found throughout the country, 
except possibly in Wyoming and Montana. 


^Hatiu9 norvefficus. 
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The brown rat owes its dominance to its ferocity, its great 
fecundity, and its ability to adapt itself to nearly all condi¬ 
tions. With abundant food it breeds from six to ten times a 
year and produces (in the middle part of the United States) 
an average of about 10 young to the litter. Young females 
breed when three or four months old. The possibilities of 
such reproduction are a menace to the human race. At the 
maximum rate of increase and without check, in a few years 
the rats in the world would consume all vegetable and animal 
products, and the earth would become a lifeless waste. 

The black rat ^ arrived from Europe soon after the settle¬ 
ment of the Atlantic coast. It has disappeared from most 
parts of the country, but it persists in a few remote localities 
in the North, is more common southward, and a few occa¬ 
sionally land at most of our seaports. This rat seldom bur¬ 
rows in the ground, but lives in walls of houses and between 
floors and ceilings. It is slender and not able to cope with 
the more robust and fiercer brown rat. It may be recognized 
by its smaller size, its pointed muzzle, its sooty color, and the 
fact that its tail is longer than the head and body, 

A third form is the roof rat, or Alexandrian rat,^ probably 
a southern race of the black rat. It resembles the black rat 
in every particular except in its color, which is nearly like 
that of the brown rat, but more yellowish on the underparts. 
It is common throughout the Southern States and has been 
able to maintain itself against the brown rat, probably be¬ 
cause of its habit of living and nesting in trees. Eecords of 
the occurrence of the brown, black, and roof rats in the same 
locality in the South are not infrequent. 

The black rat and the roof rat are less prolific than the 
brown rat. While they probably breed as often, they pro¬ 
duce smaller litters. The period of gestation—about 21 
days—is the same for the three forms. 

BARRING RATS FROM SHELTER AND FOOD ON THE FARM. 

Of all people the farmer has most reason for detesting 
the rat. The majority of farms present ideal conditions 
for this rodent and consequently are badly infested. First 
comes the item of shelter. Many farm dwellings are old 


^Battus rattu8 rattus. 


^Battus rattua aHexandrinue, 




The House Rat. 


239 


buildings with shallow foundations laid in lime mortar; if 
there is a cellar, it probably has an earthen floor or a wooden 
one resting on sills in contact with the ground. The bams 
were built solely to shelter live stock, implements, and crops 
from inclement weather, and with no thought of excluding 
rodents. Decayed and almost abandoned sheds and out¬ 
buildings are allowed to remain long after their usefulness 
has passed. Wood and lumber piles often literally encum¬ 
ber the ground. Stone fences or walls of open construction 
inclose many fields, orchards, or wood lots. All such sur¬ 
roundings are favorable for rat concealment. 

Besides shelter, the farm offers a great variety and abun¬ 
dance of rat food. Here are grains always accessible in field, 
shock, stack, mow, crib, granary, and bin. Here grow lus¬ 
cious fruits and succulent vegetables. Here are rich eggs 
and toothsome young poultry, all tempting to the rat. Here, 
too, are scattered abundant waste offerings from feed troughs 
of horses, cattle, swine, and poultry. Food and shelter 
everywhere! Is it surprising that rats love the farm and 
stay on it? 

The migrations of rats from one locality to another are 
of special interest. After a series of years in which the 
pests are comparatively scarce in a rural neighborhood they 
suddenly become abundant and exceedingly destructive over 
large areas. Such invasions are frequently reported and 
hard to understand. Probably food is the chief factor in¬ 
volved. Eats migrate from places where food is scarce to 
places where it is plentiful; and abundant food in the new 
locality causes abnormal reproduction, the effect of which 
in a short time is that of a sudden invasion of a vast horde 
of rats. 

Another movement of rats is local and seasonal in its occur¬ 
rence. An exodus of the animals from cities and villages to 
river banks and farmsteads in the surrounding country takes 
place every spring and is followed by a return migration each 
autumn. This phenomenon has been observed almost every¬ 
where. It explains why rats are more abundant in towns 
during the cold season, while in the country they occur in 
largest numbers dui*ing the summer months. 

What measures may the farmer adopt to free his premises 
of rats and insure himself against loss from their depreda- 
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tions? The question is important and the suggested task is 
doubly difficult when he undertakes to accomplish it by his 
own efforts. He may clean up his premises and destroy all 
the rats found there, but as long as his neighbors neglect to 
take similar precautions his home will be constantly subject 
to fresh invasions and his work must be repeated. All 
rodent destruction is properly the business of the community 
and must be so recognized before substantial progress can be 
made. As long, however, as community action is delayed, 
the farmer must continue his individual efforts or suffer 
serious losses of property. 

The measures needed for eliminating rats from the farm 
include destroying their hiding and nesting places, keeping 
food from them, killing them, and organizing the entire 
community for concerted action against them. 

RAT HARBORS DESTROYED BY RAT-PROOFING FARM BUILDIKOS. 

Eat harbors should be demolished everywhere. On the 
farm first attention is needed to things that are of no fur¬ 
ther use, as dilapidated buildings, lumber and trash piles, 
open stone walls, and the like. These should all be removed 
and the premises cleaned up. Buildings that are still useful 
may then be made rat-proof, often at slight expense. Small 
structures should be raised on posts at least 18 inches above 
the ground, with the space beneath left entirely open. If 
such buildings are used for storing grain or provisions they 
may be further protected by thin sheet metal or wire netting 
tacked to surfaces that might be gnawed from the top of a 
post or other point where the animals could get a foothold. 
A horizontal belt of tin, 12 inches wide, nailed on the -out¬ 
side of a crib 3 feet above the ground, is an effectual barrier 
against a climbing rat. 

Rat-proofing by elevation has the advantages of cheaper 
ness and the fact that it may be applied to a great variety of 
structures. In the Soutii, dwelling houses are often so 
treated; hut in a colder climate, foundation walls are needed, 
either of concrete or of stone laid in concrete. 

Many cellars may be made rat-proof by a fioor of concrete. 
Holes in the wall around water or sewer pipes should be 
filled with concrete to the full width of the wall. Cellar 
windows should be screened with heavy wire netting of 
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Flu 1 -TYPEb OF GOOD GUILLOTINE TRAPS. FOR USE IN CATCHING 

RATS. 
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FIG. 2—RAT CAUGHT IN GUILLOTINE TRAP. 

Good traps placed and set \m 11 kill maiij rats. 
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FIG. 1.—RAT NESTS UNDER PLANKED-OVER BACK YARD. 
Kdtb nourish m ‘'Uch h irbors. 
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FIG. 2.—RAT-PROOFING BY CONCRETE SIDE WALL. 

Under the supervision of officers of the L. S. I’liblic Jlcallh Service many places in Now 
Orleans were thus made rat-proof m 1914. 
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B8I2M—PHOTO FROM U. S. PUBLIC HEALTH SERVICE. 


FIG. 1.—ERADICATING PLAGUE RATS. 

Twenlj-onc plague rats were foiiiul under and about this Chinese restaurant in New 
Orleans, demohshed in 1914. 



Sanitary rat-proof building erected on site of the demohshed t hinese restaurant shown 

in figure 1. 













FIG. 1.—RAT DAMAGE TO STANDING CORN FIG 2—THREE CORNSTALKS FROM SAMI 

FIELD 

In this field of o^e^ 100acre*?. r'ii''ed b\ bo\ 'scout^ rit«!elimbcd Rats ate the tender pram'' lo i\inp bare cobs for the 

6 feet to reach the com and destro\ed approvimateU 10 per youthful farmers, 

cent of the large crop. 
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one-fourth-inch mesh (mice can go through one-half-inch 
square holes). 

Meat houses must have careful attention or they will be 
invaded by rats, with serious destruction of smoked meats. 
In cases where it is impracticable to rat-proof walls and 
foundation, the meat may be protected in wire cages or the 
room may be lined with wire netting of one-fourth-inch 
mesh. 

FOOD KEPT FROM RATS BY VARIOUS DEVICES. 

Keeping food from rats is an important measure, because 
well-fed rats breed often and have many young at a time; 
also, because the presence of abundant food makes the work 
of trapping or poisoning the animals extremely difficult. 
While rat-proof construction of buildings is the best means 
of protecting food, a variety of other devices may prove 
helpful. Provisions, flour, seed grain, and the like may be 
kept in wire-covered cages or boxes, safe from both rats and 
mice. By simply plastering a stone or brick wall in a cellar 
or compartment it may be made too smooth for rats to 
climb. Rats may be kept from traversing the top of a cellar 
wall by a tin barrier closing the space between two joists 
that rest on the wall. Provisions may be kept on dielves 
suspended from the cellar ceiling. Not only grains and 
stored provisions, but waste food also, diould be protected 
from the rodents. All garbage from the kitchen should be 
placed in well-covered metal containers and promptly fed 
to swine or burned. The fly and rat nuisances are as dan¬ 
gerous in the country as in cities. 

TRAPS, DOGS, CATS, AND POISONS TO DESTROY RATS. 

No opportunity to kill rats should be neglected on the 
farm. Traps, dogs, cats, and poisons may be useful. The 
first need is traps and a knowledge of how to use them. The 
most reliable traps for general use are the inexpensive 
snap, or guillotine, traps. Many efficient kinds are on the 
market, but the cheaper ones are rarely to be recommended 
for durability. Those (ihat have sheet-metal bases are not 
desirable, as rats fear and avoid them. Snap traps should 
be set so that they will spring at a slight touch. They may 
be placed in rat runs, at rat burrows, behind boards leaned 

291(K)*— TBK 1917-16 
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against the wall, and in a great variety of other favorable 
places. Dry oatmeal (rolled oats) is recommended as a bait 
for both rats and mice. Place a few grains on the trigger 
pan or under the trigger wire, with a few grains near the 
trap. 

Trapping rats is an art which may be learned by practice. 
A common mistake is to set one or two traps where a dozen 
are needed. On a badly infested farmstead 40 or 50 snap 
traps can be used to advantage. The kind of bait should 
be suited to the circumstances. Great success should not be 
expected with the oatmeal where other grains are present. 
Meat, fish, smoked sausage, toasted cheese, fried bacon, 
butter, peanuts, and pumpkin, melon, or sunflower seeds are 
good to use as a change from oatmeal. 

The wire-cage trap, if substantially made, is useful on 
the farm. Coarse bait is required, and may be hung from 
the top of the trap by a light wire. Set the trap on a floor 
or on a board, lay a short buard on top, and cover the whole 
with an old cloth or gunny sack, leaving only the trap en¬ 
trance uncovered. The trap may be baited and left open 
for a night or two until rats learn to feed inside, after 
which a good catch may be expected. An excellent plan for 
using the cage trap is to bore a hole two or three inches in 
diameter at proper height in the door of granary or feed 
I’oom. The hole may be covered with a metal slide when the 
trap is not in use. Set the trap inside the granary with its 
entrance fitted to the hole and cover and bait in the usual man¬ 
ner ; any rat entering the granary is caught. The same plan 
is applicable to rat holes in other situations, and it has been 
used effectively between connecting rooms of cold storage 
warehouses. 

The small breeds of dogs, especially terriers, are valuable 
as rat killers on the farm. They are easily trained and are 
always available when needed. Wherever rats are routed 
from nests or harbors these dogs are eager for the fray. 
When shocked or stacked grain is moved or threshed they 
kill many rats. Sometimes a barrier, or fence, of light 
boards is placed about a stack, and dogs inside get all the 
rodents dislodged. In this way 600 or 600 rats have been 
destroyed from a single stack. 
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Cats are useful about farm buildings mainly because they 
kill mice. Sometimes they hunt and destroy rats, but a cat 
that will kill an adult rat is rare. The chief objection to cats 
on a farm is their persistent destruction of song birds. A 
good cat is valuable when her killing propensities can be con¬ 
fined to rodent pests, but the majority of felines are worthle&s 
or actually injurious on the farm. 

Great caution should always be observed in the use of 
poisons, but there are situations on the farm in which poisons 
may be used safely and effectively. In the open fields poi¬ 
soned grain may be scattered near rat burrows. In the poul¬ 
try yard poisons may be exposed for rats inside darkened 
boxes. A small, rather shallow box containing the baits is 
set on the ground with a larger box inverted over it. A hole 
in the larger box will admit the rat to the food, while chickens 
will be safe. Strychnin is the safest poison to use where 
poultry run, because hens are immune to small quantities of 
this poison. The same is true of quails, grouse, pheasants, 
and turkeys. 

The early threshing of grain, which prevents shocks and 
stacks from remaining long as harbors and breeding places 
for rats, is a measure that will avoid much loss of grain now 
experienced in America. 

RURAL RAT CLUBS ACCOUNT FOR MANY RATS. 

In any rural community badly infested with rats, it is a 
good plan for farmers to form rat clubs and offer prizes 
for destroying the rodents. The younger members of the 
community as well as adults should be allowed to compete 
and the prizes should be awarded periodically, as once a 
month. A first, second, and third prize are suggested for 
those who bring in the greatest number of rat tails. Specific 
rules governing the contests should be made at the start, and 
instruction as to proper methods of trapping or otherwise 
killing rats should be a part of the program for each meet¬ 
ing of the club. Prizes may be provided by private dona¬ 
tion or even by assessment of membei's. The plan gives 
better satisfaction than a system of straight rewards, be¬ 
cause it arouses more enthusiasm and costs less. A rat and 
sparrow club in England in three seasons secured the de¬ 
struction of 16,000 rats and 28,000 sparrows by an expend!- 
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ture of less than $30 in prize money. Had ordinary boun¬ 
ties been paid, the same work would have cost $1,000 or 
$ 1 , 200 . 

COOPERATION NEEDED TO DESTROY RATS IN VILLAGES. 

In the matter of rat infestation, small towns are interme¬ 
diate between farm and city. They show a marked increase 
of rodents in winter and a decrease when spring opens. Yet 
the ontl 3 dng parts of a village are peculiarly subject to losses 
of poultry during the summer. Pigeon lofts, also, in small 
towns are subject to raids by rats, and the toll of eggs and 
young squabs is often heavy. Rats can climb fine-meshed 
netting .and gain entrance to the pigeon yard at the top 
where the birds themselves enter. 

The measures recommended for repressing rats on farms 
will apply to villages, but cooperation of citizens to destroy 
the rodents will usually be more readily obtained. Often 
the small town has a civic club which could take up rat work 
whenever its importance is presented. It requires only an 
intelligent and persistent leader to set the machinery for rat 
repression in motion. The leader should provide for the 
instruction of the community as to best methods of trap¬ 
ping, sanitation, rat-proofing buildings, and other measures 
needed to discourage the rodent. An appeal to civic pride 
wdll often bring excellent results in cleaning up premises 
and in replacing wooden walks or porches, dilapidated build¬ 
ings, or other harbors for rats. 

BUILDING REGULATIONS NEEDED IN CITIES. 

The city is the great stronghold of the rat, its permanent 
refuge, and its last line of defense. The rodent might be 
destroyed in all rural districts and villages, but if not routed 
in the cities the whole country would soon be repopulated 
with rats from these centers of infestation. Distance does 
not limit the rat’s wanderings. This fact is aptly illustrated 
by the manner in which the brown rat spread in the United 
States. It appeared first in the larger seaports, whence it 
gradually reached the inland towns along the larger streams. 
But when railroads were built they facilitated its distribu¬ 
tion to distant cities and later to intervening towns along 
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these highways of commerce. While rats seem to prefer 
water transportation, they are not averse to traveling by 
rail. A few years ago crates of chinaware were unpacked 
in Baltimore and in the straw packing were found mature 
black rats that evidently had been brought all the way from 
Canton, China—first by ship to San Francisco and thence by 
rail to their destination. 

The institutions peculiar to large cities favor the rat and 
account for its abundance. The old wooden wharves, the 
bricked sewers, the extensive lumber yards, the ancient fac¬ 
tories, the grain elevators, the markets, and many other 
features attract and harbor the rodents. As a rule, the older 
the city the more rats are to be found in it; but even in parts 
rebuilt after large fires and from which one would think 
modern construction would have excluded the animals they 
are still to be found, though less abundant. Many huge 
buildings, rat-proof as to walls and foundations, have become 
infected with rodents through carelessness or oversight of 
owners or occupants, and the animals ai^e intrenched behind 
fixtures or merchandise. Fortunately it is possible to dis¬ 
lodge and rout them from these hiding places. 

Losses from rats in cities are enormous. In 1908 the Bio¬ 
logical Survey made a careful study of rat infestations in 
two cities, Washington and Baltimore, with the result that 
actual losses of produce and other property amounting annu¬ 
ally to $400,000 and $700,000, respectively, were revealed. 
These sums are nearly in ratio to the populations. The 
Women’s Municipal League of Boston recently announced 
that losses from rats in that city amounted to $1,350,000 each 
year. Losses in Pittsburgh, Pa., have been estimated at 
over $1,000,000 a year. No doubt present values of produce 
would greatly increase these estimates. 

The repression of rats in cities is often hindered by objec¬ 
tions to proposed building reforms. Almost an entire block 
of city dwellings was tenantless for nearly a year because of 
rat infestation and the refusal of the owners to make neces¬ 
sary repairs to exclude the rodents. In one instance the loss 
of rents on a single block must have been nearly $10,000. 
Commission merchants, renting property in a good location, 
have been known to endure with seeming patience the loss 
of nearly a hundred dollars each month from rat depreda- 
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tions, while the property owners not only refused to make 
repairs but advanced the rents 25 per cent. 

The routing of rats from cities has become both an eco¬ 
nomic and a sanitary necessity. Facing the possibility of an 
epidemic of bubonic or pneumonic plague and the enormous 
expenditures necessitated by such an outbreak, it is the* part 
of wisdom for any city to protect itself from the calamity. 
It is not for the individual householder or citizen to decide 
whether he will interest himself in the subject. It is a matter 
for municipal legislation, and it is the duty of the citizen to 
support the ordinances and to cooperate with the authorities 
to the best of his ability in order that the city may be a clean 
and safe place in which to live. 

The measures that should be adopted to rid cities of rats 
include: 

First, the requirement that all buildings to be erected 
shall be made rat-proof under a rigid system of inspec¬ 
tion. This requirement probably would add an average 
of less than 2 per cent to the cost of construction, but 
the advantages would be out of all proportion to the 
added cost. 

Second, the requirement that all existing buildings 
with rat-proof walls and foundations be made really 
rat-proof by closing or screening every opening through 
which rats might enter. This is a large program, and 
its enforcement will require skill as well as intelligent 
supervision. Often it is a puzzle to know how rats gain 
entrance to a building. A large department store oc¬ 
cupying a supposedly rat-proof structure became in¬ 
fested with rats, and only after weeks of investigation 
was it learned that, to obtain ventilation on summer 
nights, a watchman had been in the habit of open¬ 
ing a side door without putting up a barrier against 
rats. A sheet-metal barrier 2 or 3 feet high with ends 
fitted to the casings at the sides of the doorway would 
have kept the rats out. 

Third, voluntary application of rat-proofing repairs 
to all buildings that need them. Often only a slight 
modification of some feature is necessary, as the addi¬ 
tion of gratings or screens to basement windows, the 
closing with concrete of a hole in a wall, or the concret- 
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ing of a cellar floor. Frequently, however, buildings 
will need elevation and concrete foundations to make 
them impervious to rats. By the addition of a concrete 
side extension, an ordinary wall may be made rat- 
proof. 

Besides the above requirements as to buildings, the meas¬ 
ures recommended for eradicating rat harbors on the farm, 
and for destroying rats there, apply in the main to the city. 
Dogs of the better breeds, or cats, may be used to advantage 
to destroy rats in warehouses, factories, or stables, but clean¬ 
liness and sanitary reasons forbid their use in stores where 
provisions are kept for sale. 

Fewer suitable situations for the use of poison exist in 
the city than in the country, and traps become the main 
reliance for killing rats. Eat viruses are not recommended, 
since they are much more expensive and more uncertain as 
to results than poisons. The kinds of traps adapted to city 
use and the methods of using them are the same as for the 
country. 

Various civic organizations, including commercial clubs, 
women’s municipal leagues, and boards of health, should 
be deeply interested in rat repression for the cities. One 
of the most important factors is publicity. All citizens need 
to be educated concerning the rat’s menace to health and 
material prosperity, and much of the success of campaigns 
for eradicating the pest will depend upon close cooperation 
between press and people. The advantages of display posters 
in public places have been amply proved in rat campaigns in 
a number of the larger cities. 

SPECIAL PRECAUTIONS REQUIRED IN SEAPORTS. 

Foreign commerce makes seaports peculiarly liable to the 
introduction of infectious diseases, especially bubonic plague. 
The sanitary officers of ports therefore are responsible to 
some extent not only for the local health, but for the health 
of the entire Nation. Within the last few years bubonic 
plague has been introduced at San Francisco, Seattle, and 
New Orleans, as well as at seaports of Hawaii and Porto 
Eico, The subsequent costly campaigns against rats under 
direction of the United States Public Health Service are 
matters of history. 
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Bubonic plague is communicated to man by the bite of 
fleas that infest rats and a few other mammals, such as mar¬ 
mots and ground squirrels. As only the rat travels from 
country to country it is the only animal that imports plague. 
Pneumonic plague is carried in the same way, but this disease 
is infectious and may also be communicated directly from 
man to man. 

Adequate preventive measures at all seaports probably 
would render unnecessary the heavy expenditures involved in 
fighting plague after its introduction. Rats take plague only 
from fleas of rats that have come from places where plague 
exists—that is, the carrying rats generally arrive on ship¬ 
board. If, therefore, they can be prevented from landing, 
there will be little danger of introduction of plague. 

But rats carry diseases other than plague, and seaports 
have the same economic losses from rats that worry other 
cities. The port has the added duty of protecting itself from 
foreign rats. Besides the usual measures against rats in 
cities, provision should be made for the fumigation of all 
vessels arriving from foreign ports and the frequent fumi¬ 
gation of ships engaged in trade along the coast or on inland 
waters. Vessels at docks should be required to place rat 
guards on all hawsers, and should be “ breasted off ” the dock 
by spars furnished with rat guards. Th’s matter is so impor¬ 
tant to public health as to warrant Federal legislation pre¬ 
scribing port regulations on the subject. 

NATURAL ENEMIES OF RATS TO BE ENCOURAGED. 

The natural enemies of rats and mice include, besides such 
domestic animals as the dog, cat, and ferret, nearly all the 
predatory mammals and birds of prey, as well as snakes, 
storks, herons, and some other water birds. The continuous 
warfare kept up by these wild forces combined is, under 
natural conditions, a far more effective check on rodents 
than the work hitherto accomplished by man. In recent 
years, however, the animals that prey upon rodents have 
become very scarce, while rodents themselves have increased 
to such numbers that they damage crops severely. Hawks, 
owls, skunks, weasels, and snakes are among the beneficial 
animals that have been nearly exterminated through preju¬ 
dice and ignorance. 
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All the hawks, owls, and weasels in the country combined 
do not destroy one-sixth as much poultry or game as the 
common brown rat, and many of them are efficient enemies 
of both rats and mice. It should be sufficient to permit the 
farmer or game keeper to destroy any individual animal or 
bird found preying on poultry or game; to give him license 
to kill the beneficial and the harmful alike and at any time 
or place is unreasonable. Nevertheless, laws in many parts 
of the United States not only give such license but authorize 
])ayment of rewards for the killing. The present hawk law 
of Ohio is an instance. As drawn and passed in 1915, it 
reasonably provides that townships shall pay a bounty of $1 
each on a few species of hawks that are actually injurious 
because the main part of their food is birds. In 1916, under 
this law, bounty was paid on over 20,000 hawks, probably 
five times as many as there could have been found in the 
whole State of the kinds upon which rewards were to be 
paid. Probably no attempts were made to identify the 
hawks presented for bounty. Already the unfavoi-able effects 
of this law are shown in the large number of complaints of 
serious damage done by rats and mice in Ohio and adjoining 
States. 

Because they hunt at night, owls are especially efficient in 
destroying rats. The great horned, short-eared, long-eared, 
barred, and barn owls are all good ratters, and even the little 
screech owl occasionally gets a rat. The barn owl is the most 
useful of all because of its habit of living about farm build¬ 
ings. It is so harmless to poultry that it has been known to 
take up its residence in a pigeon house and rear its young 
there. 


POISONS USEFUL AGAINST RATS. 

In most States the owner or lessee of land may legally put 
out poison for rodents on his own premises. Extreme cau¬ 
tion, however, should always be taken to prevent accident. 
Except in grain, poisons should never be placed in open 
or unsheltered locations. All packages and containers of 
poison should be plainly marked with cautionary labels and 
kept out of the reach of children. Poisons are unsuited for 
general use in occupied dwellings, because the decaying 



260 Yearhook of the De'partment of Agriculture. 

bodies of rats are objectionable. No poison exists that when 
eaten will dry up carcasses and prevent putrefaction or that 
may be relied upon to drive the animals from the premises 
to die. The brown rat when poisoned seeks its burrow, 
wherever located. A slow poison will usually allow it to 
reach this retreat, and thus is less liable than a quick poison 
to give unpleasant results in a dwelling. This statement 
does not apply to the black rat or the roof-rat nor to the 
common mouse, which are not burrowing species, but which 
usually live in the walls of houses. 

For poisoning rats or mice in open fields, at garbage 
dumps, on river banks, in warehouses, and in similar situa¬ 
tions the following formulas are recommended: 

Strychnin (sulphate) formula.— Dissolve 1 ounce of 
strychnin (sulphate) in a pint of boiling water. Dissolve a 
heaping tablespoonful of dry laundry starch in a little cold 
water, add it to the strychnin solution, and continue to boil 
for a few minutes until the starch is clear. Add a scant tea¬ 
spoonful of saccharin or a cup of thick sirup to sweeten the 
pastft and stir thoroughly. Pour this mixture while hot 
over 12 quarts of clean oats in a metal tub and mix until all 
the grain is coated. Before using let the grain stand until 
the coating dries. Occasional stirring will hasten the drying. 
Scatter the grain near rat burrows or runs. 

Strychnin (alkaloid) formula. —Mix thoroughly 1 ounce 
of powdered strychnin (alkaloid), 1 ounce of common baking 
soda (bicarbonate), and one-eighth ounce of powdered sac¬ 
charin. Put the mixture in a tin pepperbox and sift it 
gradually over 30 pounds of crushed oats in a metal tub, 
mixing the grain constantly so that the poison will be evenly 
distributed. Put out the poisoned grain about rat burrows 
or runs, but not in piles of more than a teaspoonfuh 

Barium carbonate formula. —Barium carbonate for rats 
or mice may be fed in a dough composed of 4 parts of meal 
or flour to 1 part of the mineral. A more convenient bait is 
ordinary oatmeal (rolled oats) with about one-eighth of its 
bulk of barium carbonate, mixed with water enough to make 
a stiff dough. This may be exposed in bulk in a pan, or put 
out, about a teaspoonful at a place, in rat runs. Eaten in 
sufficient quantities, this mineral is dangerous to all animals, 
and caution is needed in its use. 
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While most salts of barium are dangerous, barium sul¬ 
phate, which is sometimes sold as a substitute for the car¬ 
bonate, is not poisonous to rats or other animals. 

Squills formula.— The sea leek,^ or squill, is a favorite 
rat poison in Europe. It is rapid in its action and a very 
small quantity will kill a rat. The following three methods 
of preparing the poison are in use: 

First method: Mix thoroughly 1 ounce of powdered squills 
with 4 ounces of strong-smelling cheese. 

Second method: Cut a sea leek into slices and chop 2 j>arts 
of the leek with 3 parts of bacon into fine pieces. Mix with 
meal or flour enough to make all cohere. Then bake into 
cakes. 

Third method: Chop the leek fine and mix with flour and 
water to make a dough; roll out flat, and dry in an oven. 
Pound into a fine powder. This may be used on any kind of 
rat bait. 

RAT DAMAGE MIGHT BE REDUCED NINE-TENTHS. 

To combat the rat successfully is largely a building prob¬ 
lem. Buildings should be so constructed as to exclude the 
animals from shelter and food. When this is done, individ¬ 
ual and community efforts to destroy rats will give satisfac¬ 
tory and lasting results. The program may be regarded by 
many as too expensive. Will it be too costly? What do rats 
cost now ? If half the money now spent in feeding and fight¬ 
ing rats could be expended in wisely planned and well- 
executed cooperative efforts for rat repression, it would be 
possible within a few years nearly to rid the country of its 
worst animal pest, to reduce losses from its depredations by 
at least 90 per cent, and to free the land completely from the 
fear of bubonic plague. 


^Soilla maritime. 




FERTILIZERS FROM INDUSTRIAL WASTES. 


By Wm. H. Ross, ficientist , 

Division of Investigations of Fertilizer ResourceSy Bureau of Soils , 

T he principal industries of the country are agriculture, 
mining, lumberipg, fishing, and manufacturing. 
Products are allowed to go to waste in these industries when 
they have no commercial value, when they can not be re¬ 
covered economically, when there is no known process of 
recovering them, or when it is not known that a loss is actu¬ 
ally taking place. The last decade or two have witnessed 
a wonderful development in the utilization of many of these 
products. In some cases the discovery of new uses for cer¬ 
tain of them has so increased their value that what was once 
a principal product becomes secondary in value to what was 
formerly a waste product. Improved operations and the 
utilization of certain waste maf>erials have also made possible 
the profitable recovery of other products which formerly 
could not be prepared economically. 

A use to which a larger number of waste materials is put 
than for any other purpose is the manufacture of fertilizers. 
In most industries the raw materials used must be carefully 
selected both with respect to composition and purity of 
material. The, fertilizer industry, however, forms an ex¬ 
ception to this rule, for there is a wide latitude allowed in 
the choice of the materials that may be employed. Some 
forms of combination of the fertilizing elements are pre¬ 
ferred to others, but almost all are used. There are also no 
definite regulations with respect to purity beyond the re¬ 
quirements that the fertilizing elements must be present in 
available form and that excessive amounts of poisonous sub¬ 
stances should not be present. The variations in composi¬ 
tion of materials used in fertilizers is therefore very great, 
and it is this fact which enables so many by-products of the 
industries to find ultimate disposal in the manufacture of 
fertilizers. 
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POTASH FROM THE HARDWOOD INDUSTRY. 

A striking illustration of the change in value which a 
product may undergo with the development of an industry is 
furnished by the utilization of certain woods, as the oak and 
the hemlock. In the early development of the country the 
bark of these trees served as the only source of tannin used 
in the manufacture of leather. In many places the collection 
of bark developed into an industry of considerable impor¬ 
tance, and occasionally the profits realized on the sale of the 
bark greatly exceeded that which could be obtained from the 
remainder of the tree. Where conditions were favorable, 
timber was also prepared for market; but it often happened 
that on stripping the bark the remaining portion of the tree 
was either allowed to decay or purposely destroyed in clear¬ 
ing the land. The practice of such wasteful methods of for¬ 
estry naturally soon resulted in a marked limitation in the 
extent of virgin forests. This fact, taken with that of a 
rapid increase in population, soon greatly increased the 
demand for wood products. Under these conditions it was 
no longer profitable to leave good timber to decay. Hard¬ 
wood material in particular came into great demand, and 
even the lowest-grade material could then be profitably 
utilized as a fuel for the generation of power, leaving an ash 
which found important application as a fertilizer or for the 
preparation of potash salts. 

At present the demand for wood products is much greater 
than the supply. In thickly settled districts, discarding 
waste material in lumbering is no longer practiced. All tops 
of trees, slabs, edgings, and the sawdust in particular are 
carefully collected and used for different purposes, as when 
destructively distilled for the preparation of many chemical 
products, as alcohol, sugar, and oxalic acid. The residue in 
this case, as well as when the wood is used for fuel, becomes 
directly available for use as a potash fertilizer. No reliable 
figures are available for the amount of potash that is now 
being recovered from this source; but it has been estimated, 
on the basis of the lumber cut of 1915, that the total amount 
that is theoretically recoverable from the hardwood wastes 
of the country amounts to about 19,000 tons annually. 
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The development as thus outlined in the use of certain 
woods is only one of many instances that might be cited in 
illustration of the way in which materials formerly treated 
as wastes may become so extensively utilized that what was 
once a principal product simply becomes one of several 
by-products. 

FERTILIZERS FROM THE PACKING-HOUSE INDUSTRY. 

An industry that is now said to thrive more than any 
other on the utilization of waste is the preparation of meat 
products. The pork, beef, and mutton retailed in our stores 
represent only from 40 to 85 per cent of the animal on the 
hoof. Time was when a large part of the remaining 15 to 
60 per cent was simply thrown away. At present, however, 
the field of usefulness of waste material has been so largely 
extended that practically all the profits of this industry 
are now derived from their successful exploitation. In no 
other industry has conservation been more carefully worked 
out, and in the up-to-date slaughterhouses of our large cities 
it may truthfully be said that a slaughtered animal is utilized 
from the tip of his nose to the last hair on the end of his 
tail. 

The by-products obtained in the packing-house industry 
may be divided into two classes—the edible and the inedible. 
The inedible portions constitute the external covering (hair, 
horns, hoofs, and hides), some of the offal, and the bones. 
From these materials is prepared a great variety of sub¬ 
stances, some of which have developed into enormous 
industries in themselves, such as the making of leather, soap, 
glue, and fertilizer. The last mentioned is of special inter¬ 
est as it represents the ultimate utilization of the waste in 
the packing-house industry. This is illustrated, for exam¬ 
ple, in the manufacture of such articles as buttons, combs, 
knife handles, and spatulas from the horns and hoofs of 
cattle and sheep and the hoofs of hogs. The waste result¬ 
ing from the preparation of these materials and from hoofs 
and horns of too low grade to be used for this purpose was 
at one time thrown away, but it has been found that by 
treating such material with sulphuric acid the nitrogen which 
it contains becomes available as a fertilizer. Under the 
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trade name of processed fertilizer this waste from a waste 
is thus profitably dispbsed of. The trimmings and waste 
obtained in the manufacture of hair and leather goods are 
likewise consumed as fertilizer in the same way. 

Of more importance from the point of view of fertilizer 
manufacture is the utilization of the bones, blood, entrails, 
etc. Incongruous as it may seem, each of these materials is 
now used in the preparation of a great many different prod¬ 
ucts. Thus the bones alone furnish at least 30 different arti¬ 
cles, but portions of each of the materials named ultimately 
find their way into fertilizer manufacture. In utilizing the 
bones in this way they may be either steamed, ground, and 
placed on the market under the name of bone meal, or they 
may be treated with sulphuric acid to make them more 
readily available for plant food. In the latter form they 
are known as acidulated bones. 

The blood, entrails, and other miscellaneous material which 
have been rejected for other use all find ultimate disposal 
in what is known as tankage in the fertilizer trade. Blood 
tankage is simply made by cooking, pressing, and then dry¬ 
ing. All other materials are graded and then subjected to a 
prolonged cooking in large tanks under steam pressure. 
When this is completed the fat is drawn off from the top to 
make tallow and grease. The solid residue in the tanks, to¬ 
gether with that obtained after concentrating the tank water, 
is pressed in hydraulic presses to remove excess water and 
as much fatty matter as possible. On drying the different 
grades are then placed on the market and form the various 
tankages which are so valuable for their nitrpgen and phos¬ 
phoric-acid content in the manufacture of fertilizers. 

FERTILIZERS PROM THE FISH INDUSTRY. 

The oldest industry to make use of waste for fertilizing 
purposes is the fish industry. The custom of fertilizing crops 
by means of fish existed among the Indians of New England 
even before the arrival of white settlers in this country. It 
is said that for fertilizing corn one or two fish were placed 
in each hill. This procedure was adopted by the colonists, 
and at the time of a large catch the surplus fish were simply 
spread broadcast over the fields. In places where fish were 
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plentiful this disposal of an oversupply of fish has been prac¬ 
ticed until very recent times. 

It was soon observed, however, that the response first noted 
on liberally fertilizing with fish decreased with each succes¬ 
sive application, and the initial good effects could be obtained 
again only after the soil had been allowed to stand for a 
time without further applications of the fish. After many 
suggestions had been advanced in explanation of this result, 
it was finally shown to be due to the deleterious action on 
plants of the oil in the fish. When the oil was removed by 
cooking and pressing the residue obtained no longer ex¬ 
hibited the effect^ previously noted and its value as a fer¬ 
tilizer was consequently greatly improved. A further ad¬ 
vantage in removing the oil was furnished by the value which 
the oil possesses in itself for use in the industries. At pres¬ 
ent the price of crude fish oil is normally quoted at about 
25 cents per gallon, which is more than sufficient to cover the 
cost of the extraction. It thus happens that in the utiliza¬ 
tion of fish waste the recovery of the extracted residue, or 
fish scrap, as it is known in the trade, often becomes subor¬ 
dinate to the recovery of the oil. 

The principal sources of fish oil and scrap at present are 
nonedible fish, as the menhaden, and the refuse collected in 
canning factories from the heads, tails, bones, shells, intes¬ 
tines, etc., of edible fish. Nonedible fish furnish the largest 
supply of both oil and scrap. The average annual catch of 
metihaden for the last eight years was about 500,000,000 fish, 
which, with the refuse collected in caimeries, produced about 
60,000 tons of scrap and 85,000 barrels of oil. The largest 
recorded catch was in 1903, when about 1,000,000,000 fish 
were caught. 

The composition of fish scrap varies with the nature of the 
material from which it is prepared. Generally speaking, it 
may be said to contain on an average about 8 per cent each 
of nitrogen and phosphoric acid. The presence in fish scrap 
of a comparatively high percentage of two of the essential 
plant foods makes it one of the most valuable of the organic 
fertilizers. The catch of menhaden during the last two or 
three years has been much below the average. The total pro¬ 
duction of fish scrap in 1916 consequently amounted to only 
27,000 tona 
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FERTIIJZERS FROM THE IRON AND STEEL INDUSTRY. 

Our largest manufacturing industry is the making of 
iron and steel. The pig iron recovered in the smelting of 
iron ore amounts on an average to about 25 per cent of the 
raw materials required. The equivalent of about 14 per cent 
of the raw material is driven off by volatilization in the 
coking of the coal; in the process of smelting, a further 40 
per cent escapes from the furnaces in*the form of gas, fume, 
and dust; and the remaining 21 per cent represents the 
slag discharged at the time of tapping the furnace. 

In the early history of the industry little was done to 
utilize any of these waste materials. In rfact, until the last 
decade the most that was done in this direction was to utilize 
to some extent the heat that escapes from the furnace. 
Within the last few years, however, a great deal of at¬ 
tention has been given in this industry to the utilization of 
waste, and it may be said that more advance has been made 
recently in the efficient operation of the blast furnace than 
has, perhaps, been accomplished in any other important 
industry. This development may be noted particularly in 
the coking of coal for blast-furnace use. In 1909, 84 per 
cent of the coke produced in the country was prepared in 
what are known as beehive ovens and the remaining 16 per 
cent in the more modern by-product ovens. In 1916 the 
output of by-product coke increased to 38.6 per cent of the 
total, with every prospect of a still further increase for the 
present year. In the beehive process the nitrogen present in 
the coal and all other volatile constituents are driven off by 
the treatment, and apart from the heat generated by the 
combustible constituents of the gas all represent a total loss 
in the process. In the by-product oven, on the other hand, 
there is recovered not only the nitrogen occurring in the coal 
but also a great number of other by-products, which find 
very extensive application in the manufacture of dyes, ex¬ 
plosives, drugs, and other products. In this process the 
nitrogen passes off and is recovered as ammonia. By com¬ 
bining this with sulphuric acid there is formed a product 
known as ammonium sulphate, which at present is one of 
the most important sources of nitrogenous fertilizers in the 
country. The output in 1915 amounted to 249,000 tons, and 
in 1916, to 825,000, valued at about $25,000,000. 
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The economic uses of blast-furnace slag have also been 
greatly developed within the last few years. Formerly this 
slag was looked upon as an incumbrance of the works, and 
unless the furnaces were near to some ravine or body of 
water where the slag could be conveniently dumped its dis¬ 
posal was often a matter of considerable expense. A great 
deal of slag is still allowed to go to waste, but the uses to 
which it is applied are now rapidly increasing from year to 
year. Large quantities are now being used as raw material 
in the manufacture of glass, bricks, paving blocks, and par¬ 
ticularly as a source of raw material used in about one-tenth 
of the Portland cement produced in this country. 

The slag obtained from the blast furnace is low in all the 
recognized fertilizing elements, and therefore has never 
found any application in the manufacture of fertilizers, al¬ 
though its use for such a purpose has been suggested. Of 
much more value in this connection is the slag obtained in 
the preparation of steel from high phosphorus pig iron. To 
remove the excess of phosphorus the iron is melted in con¬ 
verters lined with limestone, and quantities of quicklime are 
added to the molten metal. At a certain stage air is driven 
through the molten material, which leads to an accumulation 
in the slag of the phosphorus originally present in the metal. 
This slag, which floats on the molten metal, is drawn off and 
cooled, and when finely ground is placed on the market un¬ 
der the trade name of basic slag. The phosphoric acid in 
the slag prepared in this way varies from 11 to 23 per cent. 
For a long time the fertilizing value of the slag was not 
recognized, but it has now become one of the most popular 
of commercial fertilizers. In fact, on account of its freedom 
from acidity many prefer it to any other phosphatic mate¬ 
rial. Owing to the low phosphorus content of most Ameri¬ 
can ores the basic slag produced in this country is small in 
amount. In other countries the slag produced for the fer¬ 
tilizer trade amounts to about 2,000,000 tons annually. 

The third main avenue for escape of waste products in 
the blast furnace is through volatilization from the furnace. 
These losses in the form of gas, dust, and fume are receiving 
special attention at present. In the operation of the modern 
blast furnace a portion of the waste gases is utilized directly 
in gas engines for making a blast or for generating electric 
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power, while the remainder is used in burning under boilers 
and in heating stoves for preheating the blast. Before being 
used for any of these purposes the gas is passed through dust 
collectors and a water-spraying system for the removal of 
the suspended dust and fume. Complete removal of this 
suspended material has been found, however, to be a matter 
of considerable difficulty. With the present installations for 
purifying the portion of the gases used for burning, a por¬ 
tion of the dust always escapes absorption and is either de¬ 
posited in the stoves and boilers or is carried up the flues. 
The dust collected in the stoves and boilers has long been 
known to have some fertilizing^ value, but little attention 
was given to it until recently, when it was found that the 
dust collected in some plants contains sometimes upwards of 
20 per cent of soluble potash. Dust of this kind is now being 
disposed of for use in fertilizers. 

In an investigation recently made at one of the steel plants 
of this country it has been found that the potash in the dust 
collected in the stoves and boilers amounts to only about 5 per 
cent of the total escaping from the furnace. The greater part 
is lost in the washers or escapes from the flues. A little over 
a year ago tests also were made at the same plant with an elec¬ 
trostatic or hot dry process for purifying the gas. The results 
showed that the extent to which the gases could be purified in 
this way compared very favorably with that obtained in the 
most complete installations of the present cold wet process. 
In addition there was secured by the hot dry method a high 
percentage recovery not only of potash but also of other ma¬ 
terials, as iron and zinc compounds, which may be carried 
over in the dust. The possibilities of potash recovery in the 
steel industry are promising, but owing to the abnormal 
conditions now prevailing in this industry new developments 
are likely to be postponed for the present. 

POTASH FROM THE CEMENT INDUSTRY. 

A good illustration of a case in which a valuable product 
is lost in an industry without it being known for a long time 
that a waste is actually taking place is furnished by the escape 
of potash from cement plants. In the manufacture of Port¬ 
land cement an intimate mixture of a material like clay and 
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lilnestone is ignited at a high temperature to the point of 
fusion. For many years it was thought that in the manu¬ 
facture of cement this product was the only one produced, 
and that therefore no loss of any other material took place. 
It is now known, however, that in the burning of cement 
a greater or less proportion of the potash occurring in the 
raw materials is driven off and escapes from the kilns with 
the flue dust. Even after it was noticed that some loss of 
potash took place in this way, little importance was attached 
to the observation until analyses were made four or five 
years ago of some dust collected at the plant of the River¬ 
side Portland Cement Co. The original object of collecting 
the dust at this plant was to comply with injunction pro¬ 
ceedings instituted by the surrounding orange growers 
against the escape of dust from the plant. To the surprise 
of everyone the dust when collected was found to contain 
such a percentage of potash as to make its recovery a profit¬ 
able procedure entirely apart from any other consideration. 
Since then a number of additional plants have also installed 
equipment for collecting the potash that escapes from the 
kilns, and at several other plants installations for the same 
purpose are now in building. 

The recovery of potash at the Riverside plant now amounts 
to about 3 pounds per barrel of cement, or to about 60 per 
cent of the total potash that enters the kilns. This is now 
separated by leaching from the rest of the dust with which 
it is collected, and is placed on the market in the form of a 
concentrated salt containing about 80 per cent of potassium 
sulphate. At other plants, as the Security Cement & Lime 
Co., the potash is not separated from the dust, but the mix¬ 
ture of both is disposed of directly as collected for use in the 
manufacture of fertilizers. 

In an investigation recently completed in the Bureau of 
Soils, it was shown that the potash that escapes from the 
different cement plants of the country varies from 0.35 to 
5.34 pounds per barrel of cement, with an average of about 
1.9 pounds. Taking 90,000,000 barrels as the average annual 
production of cement in this coimtry, then it may be esti¬ 
mated that the total potash escaping from all the cement 
plants of the country as at present operated amounts to 
about 86,000 tons annually. Assuming in the light of re- 
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suits already obtained that it would be possible to recover 
in available form, say, 80 per cent of the total escaping, then 
the available potash that would be possible of recovery in the 
cement industry of this country amounts to about 70,000 tons 
annually. 

It has been shown, moreover, that the amount of potash 
that escapes from cement plants may be increased by increas¬ 
ing the percentage occurring in the raw material or by in¬ 
creasing by chemical or other means the percentage of potash 
volatilized. If the same relative increase in the potash vola¬ 
tilized could be effected in all plants as has already been 
secured in some plants where potash is now being recovered, 
then the available recoverable potash in the cement plants 
of the country would be increased from 70,000 tons to about 
100,000 tons annually. Still greater possibilities are to bo 
expected by the use of feldspar and other potash minerals 
in the raw materials, and it is for reasons such as these out- 
linechthat the cement industry is looked upon as one of the 
principal potential sources of potash supply in this country. 

FERTILIZERS FROM PLANT WASTES. 

Since fertilizers are used as food for plants it will follow 
that plants, and particularly certain parts of plants, may 
serve as fertilizers for a new crop. This fact has long been 
recognized, and the wastes obtained in the utilization of all 
plant products may therefore be disposed of for fertilizer 
use. At one time a plant waste known as cottonseed meal, 
obtained in the manufacture of cottonseed oil, constituted 
the largest single source of nitrogenous material used in fer¬ 
tilizers, and the quantity still used for this purpose is in 
excess of 300,000 tons annually. Plant wastes of this kind, 
together with certain animal wastes, as dried blood, are now 
being used, however, more and more as feed for animals; but 
even , in the utilization of organic wastes fertilizers will no 
doubt still always consume the greater number of products, 
for all may be used for fertilizer manufacture, but all are not 
suited as food for animals. A case of this kind is seen in the 
recovery of potash as a by-product in the manufacture of 
nicotine from tobacco waste. In this there is also furnished 
another illustration of the use as a fertilizer of a waste 
product recovered in the utilization of a waste. 
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Summing up, it may be stated that industrial wastes fur¬ 
nished about 40 per cent of the potash, 8 per cent of the phos¬ 
phoric acid, and 85 per cent of the nitrogen used in this 
country in 1916, 

The potash was obtained from such wastes as tobacco 
stems, cottonseed hulls, hardwood ashes, wool washings, 
blast-furnace flue dust, cement flue dust, and sugar residues; 
the phosphoric acid was furnished by such materials as bones, 
shells, fish scrap, and basic slag; and the nitrogen was ob¬ 
tained from wastes in the manufacture of castor, linseed, 
and fish oils; from animal wastes, as blood, hair, hoi*ns, hoofs, 
and hides; from leather and wool wastes; from coke; and 
from other substances too numerous to mention. 




THE DESIGN OF PUBLIC ROADS. 


By Charlks H. Moorefield, 

Senior Highway Engineer, Offl-ee of Public Roada and Rural 
Engineering. 

M any factors are to be considered in planning the im¬ 
provement of almost any public road, let alone a sys¬ 
tem of roads for an entire community. Almost daily the 
Office of Public Roads and Rural Engineering is in receipt 
of the query “ What kind of roads are cheapest and best for 
my community to build ? ” Replies necessarily must be more 
or less disappointing because the information in the letters 
of inquiry seldom is sufficient to warrant the Office in offer¬ 
ing any very definite advice. 

Road design is, in general, a local problem, the proper 
solution of which involves: (1) The safety, convenience, 
and comfort of those for whose use the road is intended; (2) 
the amount of funds available for the improvement; (3) the 
relative availability and cost of various road-building mate¬ 
rials that might prove suitable for constructing a road of the 
general character desired. 

In other words, the aim in planning public road improve¬ 
ments should be (1) to furnish the taxpayers the kind of 
public road accommodations they need and are able to pay 
for, and (2) to attain this purpose at the least possible ulti¬ 
mate cost to the public treasury. 

In order to accomplish this the person who designs a road 
must be thoroughly familiar with local conditions, and must 
possess the judgment necessary to weigh the importance of 
the various factoi's that should be considered. 

From what has been said it is evident that the most to be 
hoped from a general discussion of road design is a presen¬ 
tation of facts and suggestions that may serA^e in a measure 
to guide the judgment in adapting the design of a particular 
road to local conditions. Therefore, no attempt will be made 
to state definite and exact rules for designing roads to suit 
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Design and cost data for typical Federal-aid projects, proposed for 

the Secretary of 






Design data. 



i 

Location. 

impor- 

tanoe.i 


Width. 


1 

1 

1 

CQ 


Horse. 

Motor. 

Road materials 
locally available. 

Right of way. 

Roadway. 

1 






Feet. 

Feet. 

Feet. 

Cal.l... 

Beresford to Redwood City 

H. 

V.H. 

Stone. 

60-66 

36 

20 

Cal. 3... 

Alameda County; bound¬ 
ary to Richmond. 

V.H. 

V.H. 

Eliot stone. 

100-120 

60-80 

20 

Col.l... 

Denver to Littleton. 

V.H. 

V.H. 

Basalt gravel, 
sand. 

60 

24 

16 


Brunswick to Gardner. 

L. 

M. 


66 

21-23 

16 


Waterville to Bangor. 

L. 

M. 

Gravel. 

66 

21-23 

16 

Md. 1... 

Buckeystown Turnpike... 

V.H. 

v.n. 

Stone. 

40 

24 

15 

Md. 2... 

Bladeusburg to Lanham.. 
Fairhaven to Long Plain.. 

V.H. 

V.H. 


40 

24 

16 

Mass. 1.. 

V.H. 

V.H. 

Ledge rock and 
sand. 

60 

24 

18 

Mass. 3.. 

Newburyport Turnpike... 

V.H. 

V.H. 

Stone and gravel 

60 


18 

Mich. 2.. 

Saugatuck, Holland. 

V.H. 

V.H. 

None. 

66 

24 

16 

Mich. 8.. 

South Haven, Saugatuck.. 
Chisago County, Twin 
Cities—Duluth. 

M. 

M. 

None. 

66 


16 

Mlim.2. 

L. 

M. 

Clay and gravel. 

66 

24 

16 

Minn. 8. 

Winona County, river road 
St. Paul—Stillwater. 

L. 

L. 

None. 

66 

24 


Minn 12. 

M. 

V.H. 

Gravel. 

66 

24 

16 

N. H.I.. 

Rockingham County, La 
Fayette road. 

H, 

V.H. 

Gravel. 

60-80 

24 

18 

N. C.2.. 

Henderson County, Hick¬ 
ory Nut Gap. 

L. 

M. 

Gravel. 

40 

18 

0 

N.C.3.. 

McDowell County, Swana- 
noa Gap. 

L. 

L. 

Sand and gravel. 

40 

18 

0 

N.C.6.. 

Catawba County, Central 
Highway. 

L. 

L. 

Sand and olay... 

40 


16 

Pa. L... 

Waterford, Susquehanna.. 

M. 

L. 

None. 

40 

36 

16 

Pa. 2.... 

Washingtonand Allegheny 
Counties, Washington 
Pike. 

L. 

H. 

None. 

36 

26 

16 

Pa. 3.... 

Johnstown, Mundys Cor¬ 
ner. 

V.H. 

V.H. 

Sand. 

33 

26 

16 


1 Daily traffic: Light (L.)f 1 to 100 vehicles; moderate (M.)> 101 to 200 velildes;heav 7 (H.)» 
201 to 300 vehicles; very heavy (V. H.)i over 300 vehiclee. 

* Revised estimate. 

«Rec on naissance estimate. 

« Bids received, low bid, 134,308.13. • 
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improvement hy varioui State highway departments and approved by 
Agriculture. 


Design data—Continued. 


-^ 

Cost data (estimated). 

Maxi-" 








mum 




Cost per mile. 



grade. 











I 

o 








Kind of Burihoing. 




1. 

*3 

i 

1 


t 

1 

11 

1 

1 


S 

1 

pH 




O 


OQ 




Ml. 


Miles. 






4.0 

0.02 

Bituminous concrete 

4.235 

13,390.18 

$1,894.68 

$13,629.90 

118,914.71 

*$80,103.79 



(Topeka speoiflca- 









tions). 







1.70 

.10 

.do. 

2.55 

2,325.09 

2,534.74 

17,420.24 

22,280.07 

*56,814.21 

3.10 

.09 

Concrete. 

3.95 

906.25 

1,992.27 

12,528.07 

15,426.59 

•60,935.04 

11.0 

.02 

Bituminous macadam. 

15.57 

4,150.93 

1,149.83 

12,853.83 

18,154.59 

*282,666.91 

7.9 

.06 

Gravel. 

6.98 

1,937.45 

1,296.25 

4,381.77 

7,615.47 

• 53,156.03 

2.8 

.02 

Concrete. 

2.01 

1,262.81 

257.49 

15,548.42 

17,068.72 

*34,308.12 

6.0 

.13 

.do. 

3.32 

2,724.40 

1,764.53 

16,927.77 

21,416.7(^ 

• 71,103.45 

4.8 

.01 

.do. 

2.182 

3,964.17 

952.84 

16,843.99 

21,761.00 

•47,483.42 



Bituminous macadam. 

1.162 

4,868.67 

2,007.17 

17,454.16 

24,330.00 

• 28,223.50 

4.1 

.06 


5.983 

1,176.66 

545.68 

11,610.86 

13,333.20 

*19,772.55 



.do. 

7.0 

1,512.62 

632.66 

11,854.72 

14,000.00 

• 98,000.00 

5.5 

.04 

Gravel. 

32.16 

933.77 

386.50 

2,100.13 

3,420.40 

*110,000.00 



None at present. 

6.25 

2,984.64 

855.36 


3,840.00 

T 24,000.00 



Gravel. 

5.30 

1,338.68 

311.32 

2,595.30 

4,245.30 

• 22,506.00 

5.8 

.01 

Modified asphalt gravel 

1.2 

632.50 

696.67 

12,288.45 

13,617.62 

*16,341.14 



foundation. 






. 

6.0 

.03 

None.. 

7.75 

1,740.04 

1,665.47 


3,405.51 

• 26,302.83 



.do. 

3.0 

7,671.94 

990.00 


1 

8,661.94 

•25,985.83 



Sand-clay or top soil... 

aoo 

892.37 

286.72 

440.00 

1,619.09 

•12,952.76 

8.9 

.06 

Vitrified brick, con¬ 

2.675 

2,989.10 

1,518.05 

21,981.69 

26,488.84 

*70,857.65 



crete foundation. 







9.2 

.15 

Relnforoed concrete_ 

6.48 

4,037.67 

2,381.6^ 

18,338.87 

24,758.10 

•160,433.53 

8.5 

.22 

Vitrified brick, con¬ 

0.234 

2,667.53 

1,941.99 

29,244.04 

33,853.56 

*211,043.28 



crete fbundation. 








* Bids reoeived, low bid, $72,843.81. 

* To be revised. 

* Beooimaissaiioe estimte. To be surfioed with gravel after heavy liUs have had time to 
settle. 
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Design and cost data for typical Federal-aid projects, proposed for 

the Secretary of 


state and project. 

Location. 

Traffic 

Impor¬ 

tance. 

Design data. 

Road materials 
locally available. 

Width. 

Horse. 

Motor. 

Right of way. 

Roadway. 

Surface. 






Feet, 

Feet. 

Feet. 

R. 1.1.. 

Washington County, So. 

L. 

V. H. 

Gravel and sand. 

Variable 

24-28 

18 


E:ingstoD Post Road. 







Vt- 1 


L. 

M. 

Gravel and stnne 



21 


French Hill. 






vt- 2 

River Road ..-r 

M. 

M. 

Gravel and stAna 

50 


21 

Va. 1.... 

Russell County, Moccasin 

L. 

L. 

Limestone and 

30 

18 

12 


Gap. 



chert. 




Vo. 2.... 

Prince William County, 

M. 

H. 

Gravel. 

30 

22 

IG 


Marumsco-Neapsco. 







Va- 3.... 

Hampton, NewjxM't News. 

V. H. 

V.H. 

None. 

30-40 


10 

Va. 4... 

Dah ville-M&rtinsville. 

L. 

L. 

Soil. 

30 


20 

Wash.1. 

Thurston County, Padfle 

M. 

V. H. 

None. 

60 

26-30 

20 


Highway. 







Wash. 2. 

Navy Yard, Clifton Port.. 

M. 

L. 

Gravel. 

60 

20-.'10 

12 

Wash. 3. 

Stevens County, Meyers 

L. 

M. 

Gravel. 

60-120 

20-24 

12 


Falla-Kettle Falls. 







Wash. 4. 

Clarke County, Pacific 

L. 

M. 

None. 

60 

28-30 

14 


Highway.. - 







Wash. 6. 

Kamllche Section, Olym¬ 

L. 

H. 

Gravel. 

60 

24 

14 


pic Highway. 








> Reconnaissance estimate. 


conditions. The most important features of the problem will 
be taken up separately and discussed with a view to showing 
the variations in current practice and the influence of some 
special conditions, with regard to each feature. 

The table on pages 266 to 269 presents data relating to the 
design of a number of roads proposed by various States and 
approved by the Secretary of Agriculture for improvement 
as Federal-aid projects under the recent act of Congress pro¬ 
viding for Federal cooperation in the improvement of post 
roads. These proposed improvements were planned by the 
State highway departments and approved by the Office of 
Public Roads and Rural Engineering. The designs were 
based on a thorough knowledge of local conditions, on the 
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improvement by various State highway departments and approved by 
Agriculture —Continued. 


Design data—Continued. 


Cost data (estimated). 



5.4 0.02 Bituminous concrete.. 3.66 $4,601.07 $523.55 $17,624.79^22,740.41 $83,262.85 


. Oravel with crushed- 

stone base. 

.do. 

7.0 .08 Chert gravel, water- 
bound macadam. 

6.0 .16 Gravel. 


.9 3,262.50^2,517.77 5,321.88^11,102.00 19,991.52 


.66 1,705.00 
4.38 1,507.60 


500.00 7,569.00 9,774.00 1 6,450.9 
1,014.68 3,971.15 6,493.43 * 28,441.23 


3.56 4,400.00 1,647.50 4,574.5a 10,622.17 * 37,814.92 


. Concrete.. 

. Topsoil.. 

5.0 .13 Concrete.. 


3.45 956.52 

8.03 964.38 
3.50 1,923.63 

9.92 4,863.73 
5.98 3,552.77 


85.02' 13,450.56 14,493.00 1 50,000.00 
3n.56| 1,316.52 2,652.46 1 21,300.00 

170.30 16,543.34 17,637.27 * 61,730.45 

1,824.09 1,582.13 8,269.95 1 82,037.89 

1,184.89 1,951.30 6,688.96 1 40,000.00 


Gravel or macadam.... 3.62 11,798.66 3,040.45* 5,117.40 19,956.41 i 72,242.28 


3.41 6,098.38 4,775.52 2,845.13 13,719.03 i 46,781.90 


* Revised estimate. 


part of the State highway departments, and while in many 
cases the limited amount of funds available for a particular 
project has made it inexpedient to plan the improvement for 
that project with the sole view of securing greatest ultimate 
economy, it is believed that the improvements as planned 
will in all cases prove,at least fairly satisfactory, and will 
undoubtedly justify expenditures equal to the estimated 
costs. 

Figures 4, 6, and 6 are typical cross sections, illustrating 
the design of the various types of roads for which data are 
given in the table, though none of .the cross sections is an 
exact reproduction of that used on any project. The cross 
sections are intended to cover a wider range of practice than 
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that covered by the table, and the following remarks regard¬ 
ing various features of the design are intended to aid in 
applying the information furnished by both the table and the 
cross sections. 

DRAINAGE. 

Every person living in a humid climate is familiar with 
the action of water in converting clay into mud and in caus¬ 
ing all kinds of soils, except sand, to give way when a load 
is applied. But in spite of this widespread knowledge in¬ 
adequate drainage probably is responsible for more road 
failures than any other cause. 

The subject of road drainage is too broad to be discussed 
adequately in an article of this kind, but the Office of Public 
Roads and Rural Engineering has issued several bulletins 
dealing with this subject. Copies of these may be secured 
by purchase from the superintendent of documents. Govern¬ 
ment Printing Office, Washington, D. C., or in cases where 
the department’s supply has not been exhausted copies may 
be secured free by addressing the Division of Publications 
of the department. 

SELECTION OP SURFACE TYPE. 

There are some seven or eight well-recognized types of 
road surface, each of which is well adapted to certain sets 
of conditions. Most of these types are illustrated roughly 
by means of the cross sections shown in figures 4, 5, and 6. 
Before discussing the question of how to select the proper 
type of surface for a particular road it seems desirable to 
point out at least some of the limitations to which the dif¬ 
ferent types are subject. For complete discussions of the 
various types the reader is referred to other publications of 
the department that have been prepared from time to time 
by the Office of Public Roads and Rural Engineering. 

The cross sections indicate, in a general way, the range of 
dimensions in good design practice, with each type of sur¬ 
face. There arc many special circumstances, however, that 
may make it desirable to modify the cross sections entirely 
outside of the limits shown. In the peninsular section of 
Florida, for example, many brick roads are being con- 
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structed with no other foundation than the natural sandy 
soil of the roadbed, and, under such favorable climatic 
conditions, they may prove satisfactory for many yeara 
The so-called monolithic type of brick pavement is another 
modification which is being used satisfactorily in some 
localities. In constructing this latter type the sand bedding 
is omitted entirely and the bricks are laid directly upon the 
green-concrete foundation. 

The typical design for concrete roads is sometimes modi¬ 
fied by the introduction of steel reinforcement, which is 

I-^-j 



Cboss Section or Eabth Road Completed With Grading Machine. 

W should be not less than 20 feet. K usually varies from 12 inches to 18 
Inches and depends on width of road and amount of water to be carried; 
II, crown, varies from one-half inch to the fok>t for level grades to 1 Inch 
to the foot for grades of 5 per cent or over. 



Typical Cross Section or Earth Road. 


W should be not less than 20 feet. D varies from 2 feet to 6 feet, depending 
on rainfall and grade; H, crown, varies from one-half inch to the foot for 
level grades to 1 inch to the foot for grades of 5 per cent and over. 

Fig. 4. 

intended to prevent objectionable cracks from forming in 
the pavement. Also, where first-class concrete materials are 
scarce the pavement may be constructed in two courses, so 
that an inferior grade of aggregate may be used in the lower 
part of the concrete. 

Bituminous roads may be constructed either by the mixing 
or penetration method. When the mixing method is fol¬ 
lowed the surface is called bituminous concrete, and when 
the penetration method is followed the surface is called 
bituminous macadam. A variety of bituminous materials 
are used in connection with either method. For these rea¬ 
sons neither the method nor the bituminous material is indi¬ 
cated on the typical cross-section drawing. 
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The method of constructing water-bound macadam roads 
does not vary over a very wide range in good practice, but 
the quality of the stone used may affect the efficiency of such 



Cross sscfton of compfetHlj^ 


A . TiPiCAL Cross Sections Showing Method of Constructing a Sand-Clay 
Road by Mixing Sand or Clay with the Roadbed Material. 
ir bhould be at least 12 feet for single trick road and & generally not less 
than 5 feet. For double track TV should be not less than 14 feet and B 
not less than 8 feet; B, crown, varies from 1 inch to the foot for level 
grade to 1 Inch to the foot for a grade 5 per cent or over; D varies 
from 2 feet to 0 feet, depending on rainfall and grade 



B. Typical Cross Sections Showing Method of Constructing a Sand-Clay 
Road, Using Topsoil or Other Natural Mixture 


W should be at least 10 feet for single-track road and B generally not less than 


5 feet. For double track TV should be not less than 14 feet and B not less 


than 3 feet; H, crown, varies from one-half inch to the foot for level 


grade to 1 inch to the foot for a grade of 5 per cent or over. 


Fig. 5. 


roads to a considerable extent. Water-bound macadam, after 
being opened to traffic, frequently receives a surface treat¬ 
ment of bituminous material and stone chips or pea graveL 





to3’‘course'nfitff bituminous bmder 
^"tob" No/stone 


4 to 6" No t stone 
BITUMINOUS MACADAM 

Wshoutd be at/east/O/teet end iS’ot/easts feet'D'shou/d be from iffet to 6 feet 
deperk/ing on ratnfa// and grade ’‘//^.croem.shou/d be about/’to t/ie foot 




CONCRETE 




“"IV^stieu/d be at /east /d^eet and^S^et /east 3 feet lD'’s/iou/d be fromB feet to 6 feet 
depending on rainfa// and grade "N’cnown s/tou/d be aboutto the foot 



i cement^rout 

X \ . 


b”concrete fbundetfon 
BRICK 

* Fiq. 6.—Typioal cross sooUons. 

at the same time permit the substitution of continuous main¬ 
tenance for periodic renewals. But surface treatments 

29100 ®--TBK 1017 - 18 
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really change the nature of the surface and adapt it to a* 
class of traffic different from that for which plain water- 
bound macadam is adapted. 

Gravel, sand-clay, and earth roads must all frequently 
be modified from the typical designs shown, so as to adapt 
the construction to the materials available or the conditions 
encountered. 

In order to select the type of surface best adapted to the 
needs of a particular road it is necessary to consider (1) 
the class of traffic to which the road will be subjected, and 
(2) to compare the estimated ultimate costs of the different 
surface types which would be capable of withstanding that 
particular class of traffic in a manner satisfactory to the com¬ 
munity. A practical way to proceed in making the selection 
would be: 

(1) Estimate the traffic importance of the road in ques¬ 
tion, as indicated in connection with table of design and cost 
data. 

(2) Eliminate from consideration all surface types, except 
those which experience has shown to be well adapted for the 
traffic in question. To do this requires, of course, a study 
of the efficiency records of existing improved roads which 
fall in the same traffic class. Unfortunately, the number of 
roads for which accurate traffic and efficiency records have 
been kept is not sufficient to warrant very definite conclusions 
to be drawn, covering all classes of traffic and types of con¬ 
struction. The following summary supplies about as definite 
information on this point as can be drawn from available 
records: 

(а) Earth roads, when properly maintained, are sat¬ 
isfactory in dry weather for a light volume of all kinds 
of highway traffic. 

(б) Sand-clay roads are the same as earth roads, ex¬ 
cept that the surfacing material has been selected care¬ 
fully with a view to increasing the stability of the sur¬ 
face in both wet and dry weather. They are satisfactory 
for a moderate traffic of horse-drawn vehicles and a 
light traffic of automobiles. They seldom are satisfac¬ 
tory for even a light traffic of heavy trucks unless the 
roadbed material is very stable. 
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(c) Gravel roads, when well built, are satisfactory 
for a heavy traffic of horse-drawn vehicles, a light traffic 
of automobiles, and a light traffic of heavy trucks. 

(rf) Water-bound macadam roads are adapted to the 
same general character of traffic as gravel roads. 

{e) Surface-treated macadam roads are adapted es¬ 
pecially for a heavy traffic of automobiles. They also 
are satisfactory for a light traffic of horse-drawn ve¬ 
hicles and heavy trucks. In all cases they require con¬ 
stant ’ maintenance. 

(/) Bituminous roads are suitable for a heavy traffic 
of both automobiles and horse-drawn vehicles and a 
moderate traffic of heavy trucks. 

{g) Concrete roads are adapted to the same general 
class of traffic as bituminous roads, and generally are 
capable of withstanding the traffic of somewhat heavier 
vehicles without injury. 

{h) Brick roads are adapted to the same general class 
of traffic as concrete roads. Either brick or concrete 
roads, however, may be economical for only moderate 
traffic where other road-building materials are scarce. 

(3) The final step in selecting the surface type is to pick 
out, from the two or three types adapted to the kind of 
traffic involved, the particular type which, in the long run, 
will prove cheapest. This problem usually must be solved 
separately for each read, because the factors which enter 
into its solution are nearly always different for different 
roads. 

The principal factors to be considered in estimating the 
ultimate cost of a road are cost»of construction and cost of 
continuous maintenance. The incidental cost to the users of 
a road on account of deflecting traffic for periodic repairs 
also may be a factor in determining the relative efficiency of 
a particular type of road surface, but since it is practically 
impossible to estimate this cost, it can be considered only in 
a very general way. 

The cost of construction depends principally on the avail¬ 
ability of materials and the cost and efficiency of labor. The 
cost of continuous maintenance depends on the same consid¬ 
erations with the additional elements of traffic, climate, and 
soil conditions to be considered. The human element which 
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determines the kind of organization under which work is 
done may also have an important bearing on the cost of 
both construction and maintenance. 

The table on this page illustrates how the eflSciency of dif¬ 
ferent types of surfaces may be compared after the eonstruc- 
tion, reconstruction, and maintenance costs have been es¬ 
timated for a period covering the life of the most durable 
type considered. In the hypothetical case for which this 
table was prepared, it was assumed that any one of three sur¬ 
face types (I, II, and III) would satisfy the traffic, and the 
whole problem was to choose the most economical of the three 
types. 

Method of making economic comparison of road surfaces. 


Item 

T 3 rpe of surface. 

I 

II 

III 

Estimated life of surface with proper mamtenance (years'^ 

8 

10 

15 

Original construction cost per mile 

$6,000 

$10,000 

$16,000 

Cost of necessary reconstruction during a period of 15 years 

3,000 

5,000 

. 

Estimated cost of mamtaining surface per mile 


1 


Average annual 

400 

200 

50 

Total at end of 15 years 

6,000 

3,000 

760 

Five per cent interest on all estimated expenditures for con¬ 




struction, reconstruction, and mamtenance to end of 15- 




year penod, per mile 




Or.ginai construction 

4,500 

7,500 

12,000 

Reconstruction 

1,060 

1,250 

. . 

Mamtenance 

2,400 

1,200 

300 

Total 

7,960 

9,950 

12,300 

Total cost per mile at end of 15-year period 

22,950 

27,950 

29,060 

Value of road surface per mile at end of 15-year period 

3,400 

7,500 

.... 

Net outlay per nule of road 

19,500 

20,460 

29,050 


For the hypothetical case*illustrated, the choice of surface 
evidently lies between Types I and II. The net outlay at 
the end of the 15-year period is slightly in favor of type 
I, but the difference is so slight that the question of which 
estimate contains the fewer uncertainties probably should 
prove the deciding factor. In this case, Type III, notwith¬ 
standing its relatively long life and low maintenance cost, 
could not be economically considered. 

On account of the uncertainties that always enter into esti¬ 
mates of construction and maintenance costs* it might bo 
argued that any attempt at scientific comparisons of this 
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kind is worthless. But the same uncertainties still would be 
present if the decision were made a matter of lump-sum ” 
judgment, and there always is a greater chance for accuracy, 
even in a rough guess, where each of the factors which should 
influence the judgment is guessed at separately. If it were 
desired to compare the areas of two fields, for example, the 
first step would be to measure or estimate the linear dimen¬ 
sions of each. If the difference in area were small, and the 
dimensions were guessed at, there is a possibility, of course, 
that the smaller field might be mistaken for the larger, but 
the probability of such erroneous judgment would be much 
less than if the areas were guessed at without reference to 
the dimensions. 

The matter of how to estimate the cost of constructing and 
maintaining the various types of road surfaces does not 
fall properly within the scope of this paper, and, accord- 
ingly, will not be discussed. The estimating of costs is 
treated to some extent in bulletins of the Office of Public 
Roads and Rural Engineering and to a much greater extent 
in textbooks and the engineering press. However, the design 
controls the cost, and each feature of the design therefore 
should be given very careful consideration in the preparation 
of comparative estimates of cost. 

WIDTHS. 

The widths of the roads for which design data are shown 
in the table of design and cost data vary over a wide range 
and appear to be practically independent of the traffic im¬ 
portance of the roads. This lack of relation between width 
and traffic importance is general, and results in large part 
from the necessity for designing improvements to fit cases 
where both the cost and length of road to be improved are 
definitely limited at the start. 

Highway engineers are fairly well agreed that for ulti¬ 
mate economy the surfaced portion of a road should be at 
least sufficiently wide to allow traffic to distribute itself 
over the entire surface and thus prevent the concentration 
of wear in two narrow tracks. The minimum width that 
will enable a fair distribution of traffic over the surface is 
about 12 feet, but a width of 12 feet falls just short of pro¬ 
viding space for two vehicles to pass each other safely, and 
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seldom is employed. A surface width of 14 feet is sufficient 
for horse-drawn vehicles to pass each other conveniently, 
and 16 feet is sufficient for automobiles, though 18 feet is 
greatly preferable, especially where the traffic is mixed. 
The 18-foot surface is being used to a considerable extent in 
many of the wealthier communities, and for moderately 
heavy traffic is proving economical as well as convenient. 

Figure 7 is a cross section of the road between Washington 
D. C., and Baltimore, Md., and illustrates a design which, in 
some cases, has proved very economical. Here, a very 
durable surface has been constructed along the central por- 
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-- 
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CONCRETE WITH SURFACE TREATMENT 
Fig. 7—Typical cross sections, Washlngton-Ballimore road. 


tion of the road to a width of 14 feet, and a less durable sur¬ 
face of gravel or crushed stone has been constructed along 
each side as shoulders, adjoining the central surface. The 
central width of 14 feet carries most of the traffic over this 
road, but the shoulders are maintained in good condition, 
and the whole surface, taken together, forms a much more 
commodious roadway than would a 16 or 18 foot central 
surface with unsurfaced shoulders. On less heavily traveled 
roads a similar design sometimes is employed, using a 9 or 
10 foot width of central surface with shoulders of firm earth, 
gravel, or stone. For a design of this kind to prove satisfac¬ 
tory, however, continuous and efficient maintenance of the 
shoulders is absolutely essential. If the shoulders are not 
maintained true to cross section, and firm, the danger of 
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accidents to automobile traffic is very great. In fact, the 
danger may be greater than with a single-track road surface, 
9 or 10 feet wide, having shoulders of sand or other unstable 
material, because in the latter case drivers soon learn to take 
necessary precautions when leaving the surfaced portion of 
the road in order to pass another vehicle. They also learn 
to exercise care in selecting the point at which a passing is 
made. 

No matter what the surfaced width of a road may be, the 
total width of roadway always should be sufficient to provide 
a reasonable margin of safety when vehicles are passing 
each other, with some allowance for unexpected maneuvers 
on the part of frightened animals or inexperienced drivers. 
A total width of about 20 feet is the minimum that will pro¬ 
vide reasonable security and is the minimum that should 
bo employed under any circumstances. Another considera¬ 
tion that frequently serves to fix the total width is that 
moderately wide shoulders can be maintained much more 
readily than narrow ones. On embankments it is customary 
to make the shoulders at least 4 feet wide and in cuts at least 
3 feet. This means that where the surfaced width of a road 
is to be 16 feet, its total width should be not less than 24 feet 
on embankments and 22 feet in cuts. 

The width of right of way necessary for a road varies 
with the topography as well as with the width of roadway. 
Where the topography is flat, or gently rolling, a 50-foot 
right of way is sufficient for a 20-foot road, while for very 
rolling or hilly country a 60-foot right of way may be re¬ 
quired for a 20-foot road. For roadways wider than 20 
feet the width of right of way should, in general, be in¬ 
creased by an amount equal to the additional width of road¬ 
way. In other words, the right of way should generally be 
from 30 to 40 feet wider than the roadway. 

GRADES. 

The question of maximum allowable grades is a very im¬ 
portant consideration in designing a road. In deciding this 
question there are several important factors to consider: 

(1) The main roads should, in general, have easier grades 
than the feeder roads, so that any load that may be hauled 
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on to a main road can be hauled over it without increasing 
the motive power. 

(2) The better a road surface, the easier should be the 
grades, otherwise the full benefit of the improved surface 
will not be secured on comparatively level stretches of the 
road. For example, on a level grade a horse can pull about 
twice as much over a gravel-road surface as over a surface 
of ordinary earth, but on a 5 per cent grade the increased 
motive power required for the same loads would be only 
about 100 per cent for earth as against more than 150 per 
cent for gravel. In the case of motor vehicles this increase 
in motive power can be effected within limits by shifting 
the gears and where motor vehicles will constitute most of 
the traffic the matter of grades is not so important. 

(3) According to the best current practice, the maximum 
grade for roads that are of sufficient importance to warrant 
a highly improved surface is determined in great measure 
by the topography of the region traversed. The following 
tabulation shows the usual range for various conditions of 


topograpliy: 

Per cent 

Coastal plain and prairie regions-2 to 3 

Average rolling country_ _4 to 6 

Hilly or mountainous regions___ _6 to 8 


The question of minimum grade is of importance only as 
regards the side ditches. These always should have sufficient 
fall to drain off the water they collect without allowing the 
roadbed to become saturated. Ordinarily, it is desirable to 
give the side ditches a fall of not less than about 1 foot per 
100 feet of length, but for comparatively short distances, 
and for deep ditches, a somewhat less fall may prove ade¬ 
quate. 

SLOPES. 

The proper slope for the sides of cuts arid embankments is 
an important detail in the design of a road, and is influenced 
by both the character of the soil and the climate. In cuts a 
good quality of nonslaking clay will stand on a slope of 
about 45 degrees or, as slopes are expressed, 1 horizontal to 1 
vertical, where fairly deep freezing occurs; and in some of 
the Southern States such material has been known to stand 
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for many years on a slope of less than ^ to 1. On the other 
hand, clay that slakes very easily may require a slope of as 
much as 3 or 4 to 1 in order to prevent erosion, even where 
climatic conditions are favorable. The usual slope for clay 
is, in warm climates, 1 to 1 for cuts and 1^ to 1 for embank¬ 
ments, and in cold climates, 1^ to 1 for cuts and 2 to 1 for 
embankments. 

Sand of average quality requires a slope of about 2 to 1 
in cuts and 3 to 1 in embankments, regardless of the climate. 
Moderately coarse sand mixed with gravel will stand on a 
steeper slope than fine sand, because the former is not moved 
so readily by storm water. 

Rock cuts, as a rule, are not dressed down to even an 
approximately smooth surface. In excavating solid rock 
only such material is moved as is necessary to secure the de¬ 
sired width of roadway, the faces being cleared, of course, 
of all material which is loose, or which might become 
loosened by frost and slide down upon the road. Stone em¬ 
bankments will stand on a slope of about 1 to 1. 

In order to prevent defacement of earth slopes by erosion, 
after the road is complete, it is well to include in the design 
some provision for grass or vine protection. In cold climates 
a growth of honeysuckle makes a good protection, and may 
be secured by planting honeysuckle slips either late in the 
fall or early in the spring. The slips are obtained from 
existing vines and are planted about 18 inches apart in each 
direction. In warm climates Bermuda grass makes an ex¬ 
cellent sod for the protection of slopes and is cultivated 
easily. Tufts of the grass are planted about 12 inches apart 
in each direction. 

On concluding this discussion of road design it is desired 
to emphasize the all-important fact that well-balanced and 
experienced judgment is a much more valuable asset in 
planning public road improvements than any amount of 
theoretical knowledge. No knowledge gained from books 
alone can give a complete grasp of the relations existing 
between a public road and the community it serves. Theory 
is simply the sign post that points the way, while judgment 
is the vehicle on which the journey is dependent. 




CONSERVATION OF FERTILIZER MATERIALS FROM 
MINOR SOURCES. 


By 0. C. Fletcher, 

Sdentisty Investigation of Fertilizer Resources^ Bureau of Soils. 

I N view of the present scarcity of fertilizers, k .becomes 
advisable to use as soil amendments many substances 
that might not ordinarily be employed. The large general 
farmer has to rely principally upon stable manure, commer¬ 
cial fertilizers, and green manure crops, but the small farmer 
or suburbanite often can use to advantage a great variety 
of waste substances valuable as fertilizers, but obtainable 
in such smaU quantities as to make it unprofitable to handle 
them on a commercial scale. In butchering hogs on the 
farm the blood, entrails, etc., are usually wasted. These 
are all valuable fertilizers. Practically all kitchen waste 
should be fed to animals if possible; but if no chickens or 
pigs are kept it should be used in composts as fertilizer. Dry 
leaves, weeds, sweepings from the house and barn, coffee 
grounds, banana peelings, soot, wood ashes, etc., all have 
fertilizer value. These and many other materials should 
*be saved and either applied direct to the soil or composted 
with manure before using. 

MAKING COMPOSTS. 

It is possible to make composts in various ways, but the 
most common way is to alternate layers of stable manure 
with waste and absorbent materials, such as dried leaves, 
peat, muck, sods, etc. The pile is kept moist and turned 
several times thoroughly to mix the compost. The outside 
of the pile may be kept covered with soil. Where possible, 
at least half of the material used should be manure, but if 
this much can not be obtained a small amount should be 
used, in any event, to inoculate the heap with the bacteria 
of decomposition. 

Another method of composting, practicable where hogs 
are available, is to keep the animals in a tight pen, the floor 
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of which is covered with a layer of muck, straw, or leaves. 
Absorbent material is added as needed, and the residues of 
foods, together with the manure, ai e thoroughly mixed and 
tramped by the pigs. If care is used, this practice will yield 
a large amount of valuable compost. Especially good 
results may be obtained by feeding thus during the summer, 
as then weeds and cull vegetables from the garden may be 
used as feed during the entire garden season. A single pig, 
bought in the spring, may prove a profitable investment as 
a source*of manure for the homo garden. The author has 
obtained from a compost of this sort results practically equal 
to well-rotted manure. 

COAL ASHES AND SPOILED FEEDS. 

Coal ashes have little viQue as a fertilizer, but when mixed 
with heavy clay soils they make the latter more productive 
by the loosening of the soil and the consequent improvement 
of moisture and tillage conditions. Often wood is used in 
starting coal fires, and as wood ashes contain from 5 to 10 
per cent of potash this admixture tends to add to the value 
of the coal ashes. Soot is especially valuable for its content 
of mtrogen, averaging 3 per cent. It should be carefully 
saved. 

Almost all commercial feeding stuffs are good fertilizers. 
They are usually worth more as feeds than as fertilizers, 
but often they become moldy or otherwise unfit for food, ’ 
and, in such event, instead of being destroyed, they should 
be saved and applied to the soil. The feeds rich in nitrogen 
are especially valuable, such as cottonseed meal, bran, 
and beef scrap. 

ANALYSES OP VARIOUS MATERIALS. 

The majority of materials of which analyses are given 
below are not of sufficient value to justify purchase for use 
as fertilizers, but they are of sufficient value to warrant 
composting or similar treatment on individual farms where 
they may happen to be available at little or no cost. 

The following table, compiled mainly from standard 
textbooks, experiment station reports, and analyses made in 
the laboratory of the Bureau of Soils, giving percentages of 
nitrogen, phosphoric acid, and potash, wiU show the relative 
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values of many substances that may sometimes be used 
to advantage as fertilizer materials. For comparison, there 
are shown at the head of the list some of the more common 
fertilizer materials. 

Fertilizer value of varvoue materials expressed in percentages of nitrogen, 
phosphoric acvd, and potash content ‘ 

COMMON MATERIALS 


Fertiliser 

Nitrogen 

Phosphoric 

acid 

Potash 


Per cent 

Per cent 

Percent 

Calcium cyanamid. 

19 0 to 22 0 



Ammonium sulphate 

19 0 to 20 5 



Nitrate of soda 

15 5 to 16 0 

1 

1 

Ground bone (raw) 

2 5 to 4 5 

20 0 to 25 0 


Dried blood 

10 0 to 14 0 

1 0 to 5 0 


Tankage 

11 0 to 12 5 

1 0 to 2 0 


Acid phosphate 


12 0 to 16 0 


Basic slag 


17 0 to 18 0 


Raw ground phosphate rock 


26 0 to 35 0 

1 

Potassium sulphate 



48 0 to 52.0 

Potassium muriate 



48.0 to 52 0 

Kainit 



12 0 to 12 5 

Dried sheep manure 

1 51 to 3 09 j 

1 95 to 2 50 

33 to 2 24 


OTHER MATERIALS 


Alfalfa hay 

2.45 

0 50 

2.10 

Apple skins (ash) 


3 08 

11.74 

Ash from Cana tree 



15.65 

Banana skins (ash) 


3 25 

41 76 

Banana stalk (ash) 


2 34 

49 40 

Barley, grain 

1 75 

75 

50 

Bat guano 

1 to 12 

2 5 to 16 


Beet roots 

25 

10 

50 

Brewer’s grains, wet 

00 

50 

.05 

Brigham tea (ash) 



5 94 

Ground bone, burned 


34 70 


By product from silk mills 

8.37 

1 14 

12 

Cantaloupe rinds (ash) 


9 77 

12.21 

Castor-bean pomace 

5 to 6 

2 to 2 5 

1 to 1 25 

Cattail reed and stems of water lily 

2 02 

81 

3 43 

Cattailseed 

98 

39 

1 71 

Coal ash, anthracite 


1 to 15 

1 to . 15 

Coal ash, bituminous 


4 to 5 

4 to .5 

Cocoa-shell dust 

1 04 

1 49 

2.71 

Coffee grounds 

2.08 1 

32 

.28 

Coffee grounds, dried 

1 90 

36 

.67 


1 Where different analyses of the same suhstanoes are given, they are slightly diftorent 
produots or are taken from different sources. 
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Fertilizer value of various materials expressed in percentages of nitrogen^ 
phosphoric acid, and potash content —Continued. 

OTHER MATERIALS—Continued. 


Fertilizer. 

Nitrogen. 

Phosphoric 

acid. 

Potash. 

Corncobs, ground, charred. 

Per cent. 

Per cent. 

Percent. 

2.01 

Corncob ash. 



50.00 

Common crab. 

1.95 

3.60 

.20 

Corn, grain. 

1.65 

.65 

.40 

Corn, green forage. 

.30 

.13 

.33 

Cottonseed. 

3.15 

1.25 

1.15 

Cottonseed-hull ashes. 

7 to 10 

15 to 30 

Cottonseed-hull ash.. 


8.70 

23.03 


1.32 

.45 

.36 

Cowpeas, green forage. 

.45 

.12 

.45 

Cowx>eas, seed. 

3.10 

1.00 

1.20 

Cucumber skins (ash). 

11.28 

27.20 

Dried mussel mud. 

.72 

.35 

Eggs. . 

2.25 

.40 

.15 

Eggshells, burned. 

.43 

.20 

Feathers. 

15.30 


Field bean, seed. 

4.00 

1.20 

1.30 

Field bean, shells. 

1.70 

.30 

.35 

Firepit ashes from smokehouses. 


4.96 


7.76 

13.00 

.38 

Fish scrap, fresh.. 

2 to 7.5 

1.5 to 6 

Fresh-water mud. 

1.37 

.26 

.22 

Garbage rubbish (New York City). 

3.4 to 3.7 

. 1 to 1.47 

2.25 to 4.25 

Garbage tankage. 

1 to 2 

.5 to 1 

.5 to 1 

Greasowood ashes. 

12.61 

.30 

Garden beans, beans and pods. 

.25 

.08 

Gluten feed. 

4 to 5 

Greensand. 

1 to 2 

5.00 

Grape refuse from wine factory . 

.75 

.20 

.40 

.30 

Grapes, fruit . 

. 15 

.07* 

Grapefruit skins (ash). 

3.58 

3a 60 

Hair. . . 

11.96 

Do. 

14 to 16 



Harbor mud. 

.99 

.77 

1.5 to 2 

.05 

Hoof meal and horn dust. 

10 to 15 

Kentucky bluegrass, hay. 

1.20 

.40 

.26 

1.55 

.06 

King crab (dried and ground) . 

10.00 

2 to 2.5 

King crab (fresh) . 

Lamb’s quarters . 

.97 

7 to 8 

.24 


Leather, acidulated . 


Leather, ground . 

10 to 12 



Leather, scrap . 

6.88 



Leather, scrap (ash) . 


Aft 

Lemon culls, California . 

• 15 

49« XD 

nn 

. oo 

OH 

Lemon skins (ash) . 


• UD 

A. 3A 

• 

Limekiln ash . 


Ov 

vi. vV 

Q OO 

Do . 


• <0 

.5 to 1 

4. vU 

.1 to l.ftO 
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Fertilizer value of various materials exjrressed in percentages of nitrogen^ 
phosphoric addf and potash content —Continued. 

OTHER MATERIALS-Oontinuod. 


Fertilizer. 

Nitrogen. 

l*hosphoric 

acid. 

Potash. 

Lobster refuse.^. 

Per ceru. 
4.50 

Per cent. 

3.50 

Per cent. 

Lobster shells. 

4.60 

3.52 


Milk. 

.60 

.30 

0.18 

Mussels. 

.90 

.12 

.13 

Molasses residue in manufacturing of alcohol... 
Oak loaves. 

.70 

5.32 

.80 

.35 

.15 

Oats, grain. 

2.00 

.80 

.60 

Olivo pomace. 

1.15 

.78 

1.26 

Olive refuse. 

1.22 

.18 

.32 

Orange culls. 

.20 

.13 

.21 

Orange skins (ash). 

2.90 

27.00 

Pea pods (ash). 


1.79 

9.00 

Peanuts, seeds, or kernels. 

3.60 

.70 

.45 

Peanut shells. 

.80 

.15 

.50 

Peanut'Shell ash. 

1.23 

6.45 

Picker dirt from cotton mill. 

1.37 

.68 

1.56 

Pigweed, rough. 

.60 

.16 

Potatoes, tul)ers. 

.35 

.15 

.50 

Potatoes, loaves and stalks. 

.60 

.15 

.45 

Potato skins, boiled sweet (ash). 

3.29 

13.89 

Potato skins, raw white (ash). 


5.18 

27.50 

Poudrotte. 

1.46 

3.68 

.48 

Powder-works waste. 

2 to 3 

16 to 18 

Prune refuse. 

.18 

.07 

.31 

Pumpkins, flesh. 

.16 

.07 

.26 

Pumpkin seeds. 

.87 

.60 

.45 

Rabbit-brush ashes. 

13.04 

Ragweed, great. 


.26 

Red clover, hay. 


.50 

2.00 

•Red-top, hay. 

1.20 

.35 

8.33 

1.00 

Residuum from raw sugar. 

1.14 

Rookweed. 

1.90 

.25 

3.68 

Roses, flowers. 

.30 

.10 

.40 

Rhubarb, stems..;..• 

.10 

.04 

.35 

Rock and mussel deposit from sea. 

.22 1 

.09 

1.78 

Sagebrush (ashes)... 

4.10 

Do. 



5.42 

Salt-marsh hay. 

1.10 

.25 

.75 

Salt mud. 

.40 

Saltpeter waste.. 

. 52 to 3.3 


5.6 to 13.7 

Sordine scrap. 

7.97 

7.11 

Seaweed ( Atlantic City, M. J.). 

1.68 

.75 

4.93 

Shoddy and felt. 

4 to 12 

Shoddy dirt from woolen mill. 

4.40 

.20 

.68 

Shrimp heads (dried). 

7.82 

4.20 

Shrimp waste.. 

2.87 

9.95 


Siftinas from oyster-shell mound.. 

.36 

ia38 

.09 
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Fertilizer value of various materials expressed in percentages of nitrogen^ 
phosphoric acid^ and potash content —Continued. 

OTHER MATERIALS-Oontinued. 


Fertilizer. 

Nitrogen. 

Phosphoric 

acid. 

Potash. 


Percent. 

Percent. 

Percent. 

Silkworm cocoons. 

9.42 

1.82 

1.08 

Soot from chimney flues. 


1.05 

.35 

Spanish moss. 

.60 

.10 

.55 

Spent wash of distillerios (boot sugar, molasses, 




and sucrate liquors). 

1.40 



Starfish. 

1.80 

.20 

.25 

Strlng'bean strings and stems (ash). 


4.09 

18.03 

Simflower seed. 

2.25 

1.25 

.79 

Swoet potatoes. 

.25 

.10 

.50 

Tan-bark ash. 


.24 

.38 

Tan-bark ash, spent. 


1.5 to 2 

1.5 to 2.5 

Tea grounds. 

4.15 

.62 

.40 

Tea-leaf ash.. 


1.60 

.44 

Timothy hay. 

1.25 

.55 

1.00 

Tobacco leaves. 

4.00 

.50 

6.00 

Tobacco stalks. 

3.70 

.65 

4.50 

Tobacco stems. 

2.50 

.90 

7.00 

Tomatoes, fruit. 

.20 

.07 

.35 

Tomatoes, loaves. 

.35 

.10 

.40 

Tomatoes, stalks. 

.35 

.10 

.50 

Wastes from hares and rabbits. 

7.00 

1.7 to 3.1 

.60 

Waste from felt-hat factory..... 

13.80 


.08 

Waste product from paint manufacture. 

.028 

39.50 


Waste gunpowder (sweepings from powder 




mill). 

10.28 


34.50 

Waste silk. 

8 to 11 


Wheat, bran. 

2.65 

2.90 

1.60 

Wheat, grain. 

2.00 

.85 

.50 

Wheat, straw. 

.50 

.15 

.60 

White sage (ashes). 



13.77 

Wood ashes, leached. 


1 to 1.5 

1 to 3 

Wood ashes, unleached. 


1 to 2 

4 to 10 

Wool waste. 

5.0 to 6.0 

2 to 4 

1 to 3 







































THE PEANUT, A GREAT AMERICAN FOOD, 


By H. S. Bailev, Chemist in Charge^ Oil^ Fat^ and fVax Laboratory, 
and J. A. Le Clerc, Chemist in Charge, Plant Chemical Laboratory, 
Bureau of Chemistry. 

A t this time, when conservation of all our foodstuffs 
is necessary, special attention should be given to the 
peanut, one of America’s best and cheapest foods. Not only 
can it be used in the place of wheat, thus saving a large amount 
of this cereal for the allies, but, being rich in protein and in fat, 
it may also serve as a meat substitute. The peanut is one of 
the most nutritious foods known to man, and possesses a very 
wide range of food possibilities. In one form or another it is 
almost universally eaten and enjoyed in this country, and 
it promises eventually to occupy an important place in the 
average well-balanced ration, as it now does in the dietary of 
a great many persons. Indeed the demand for this legume 
for human food purposes is increasing by leaps and bounds. 

A pound of whole peanuts, as used in confections, peanut 
butter, etc., contains nearly one-half pound of fat and one- 
fourth pound of protein, both the oil, or fat, and the protein 
being of a very high grade and readily digestible. One 
pound of peanuts furnishes about 2,700 calories, while 1 pound 
of beefsteak yields less than one-third as much, and 1 pound 
of eggs less than one-fifth that amount. If the peanuts are 
pressed and the flour and oil utilized separately, a delicious 
wheat substitute is obtained, in one case, and a sweet, whole¬ 
some table and cooking oil, in the other. Peanut meal rivals 
almond meal in popularfavor. Both the peanut itself and the 
meal or flour are cheap sources of energy and protein, and lend 
themselves well to all sorts of culinary purposes. It should 
bo understood that the peanut is a food, not a condiment, and 
therefore can be used to replace flour, meat, or fat. The oil 
extracted from the peanut is already one of the most import¬ 
ant of the world’s food oils. 

29190*— YBK 1917-10 
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THE PEANUT CROP. 

Like the pea and bean, the peanut is a legume, but differs 
from other legumes in that its fruit or seed matures beneath the 
surface of tlie soil, whence its name Arachis hypogea^ which 
means growing below ground. Other names commonly 
applied to the peanut are ground nut, earthnut, ground pea, 
pindar, goober, goober pea. Probably a native of tropical 
America, it was introduced into the United States during the 
early colonial days. Only within thelasthalf century, however, 
has the peanut assumed any commercial importance. Great 
strides have been made in its culture and consumption with¬ 
in the last decade, and in 1916 the South, which raises about 
99 per cent of all the peanuts grown in this country, devoted 
over 1,000,000 acres to the cidture of this plant, the yield 
being 34,600,000 bushels. So popular is this nut becoming 
that the number of acres planted to peanuts in the United 
States alone, in 1917, was estimated at over 2,000,000. The 
peanut is grown commercially not only in this country, but 
also in Central and South America, Algiers, Mozambique, 
India, West Africa, and China. In Marseille, the center of 
the European oil industry, in 1912, over 120,000 tons of 
peanuts in the shell and about 240,000 tons of shelled peanuts 
were crushed, yielding over 15,500,000 gallons of edible oil. 
It is estimated that 26,000,000 pounds of oil were produced 
in 1916 in the United States. 

The average yield per acre in the United States is about 34 
bushels of peanuts in the shell. A good yield is 60 bushels, 
with 1 to li tons of hay. Yields of 160 bushels, with 2 tons 
of hay, per acre are on record. The estimated crop for 1917, 
in the United States, is approximately 60,000,000 bushels of 
peanuts in the shell, which would yield 20,000,000 bushels of 
shelled nuts. In practice, a mill can produce 1 gallon of oil 
from 1 bushel of peanuts in the shell. One acre of land that 
will produce 20 bushels of wheat, 40 bushels of oats, or 40 
bushels of peanuts will yield 154 pounds of digestible protein 
in the form of wheat, 149 pounds in the form of oats, or 186 
in the form of peanuts. It will yield 24 pounds of fat in the 
wheat, 61 in the oats, or 300 in the peanut. As fat and 
protein are the most valuable and expensive foods, it is 
apparent that the peanut should form one of the country's 
most important food crops. 
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TYPES OF PEANUTS GROWN. 

Two different types of the peanut are grown in the United 
States—the Virginia, or Jumbo, type, which includes such 
well-known varieties as Virginia Bunch, Virginia Rimncr, 
North Carolina or Wilmington (African), and the Spanish 
type, which includes the true Spanish, the Georgia Red, 
Valencia, and Tennessee Red. The Spanish type is peculi¬ 
arly adapted to the production of oil, while the best grades 
of the Spanish and the cheaper grades of the Virginia are com¬ 
monly employed for the manufacture of peanut butter. The 
Spanish type contains from 55 to 80 per cent of kernel, with 
an average of about 70, while the Virginia type contains 
somewhat less, from 50 to 75, with an average of 65 per cent. 
To a large extent this variation is due to the difference in the 
soil and climate prevailing in the various localities where 
peanuts are grown. The results of many analyses of the 
two types of peanuts give the following as the average com¬ 
position of the kernel: 


Average composition of the peanut 'kernel. 


Typo. 

Water. 

Per cent. 
4.2 

4.2 

5.0-5.8 

9.6 

Ash. 

Fat. 

Protein 

(NX6.25). 

Fiber. 

Per cent. 
2.1 

2.8 

66.7-78.3 

23 4 

1 i 

Carbo- i 
hydrates.' 

Calories 

per 

poimd. 

Spanish. 

Virginia. 

Shell t. 

Skin'. 

Per cent. 
2.6 

3.7 

3.3-6.8 

7.7 

Per cent. 
50.0 

43.7 

0.10-0.5 

14.2 

i 

Per cent. 
26.0 

29.0 

5.1-8. 2 

15.5 

Per cent, i 
15.1 

17.6 

i 

1 2,870 

1 2,709 

1 


1 


1 The shell and red skin have a certain food value, as shown by these analyses. The oil 
content of the shell may, however, fall as low as 0.1 per cent. 


USES OF THE PEANUT. 

The roasted peanut, the most popular of the different pea¬ 
nut foods, may be obtained at stores and of street vendors 
everywhere. It is easily eaten and forms a most important 
article of diet, being especially well adapted as a sort of 
emergency ration. 

There is no definite rule as to the time of roasting. The 
usual practice in the case of peanuts in the shell is to main¬ 
tain a temperature of from 400® to 450® F. for about 30 to 
35 minutes, depending somewhat on the condition of the 
peanuts. Most peanut roasters merely gauge this by sam¬ 
pling them from time to time. When the shelled peanut is 
being roasted the temperature should not exceed 320® F. 
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The salted peanut is another form which is growing very 
rapidly in popular esteem. The peanuts are first roasted, 
then shelled and salted. 

Tlie blanched peanut, used in making brittle candy, cakes, 
and cookies, is prepared as follows: The blanching, which 
consists of removing the red skin and the germ, can be ac¬ 
complished by rubbing the roasted' and shelled peanuts by 
hand over a wire-bottomed screen or sieve. This rubbing 
removes the skin and separates the kernels into halves, at 
the same time removing the germ, which falls through the 
screen if it is of proper size. The skins can be separated 
from the meats by pouring the nuts from one vessel to 
another in front of a fan, which blows out the light seed coats. 

During recent years great quantities of shelled peanuts 
have been converted into peanut butter, which has become 
very popular for use in soups, gravies, in connection with 
macaroni, and for sandwiches. The Spanish nuts, which 
give smoothness to the product, and Virginia nuts, which 
give flavor, are used for this purpose. In the process of 
manufacture the shelled and blanched roasted kernel is 
ground to a pulp by means of a special grinder similar to 
that used for chopping meat, about 1 to 3 per cent of salt 
being added during the grinding. (PI. XLV, fig. 1.) 

The Office of Home Economics, which is studying the 
digestibility and food value of peanuts along with methods 
of cooking them, has supplied the following recipes. 

Some of the dishes suggested are suitable for luncheon or 
supper, others are substantial enough to serve as a dinner 
dish in place of meat. The muffins, salad, and sweets show 
how they may also have more extended use in the family 
diet. 

Peanut Butter. 


Peanut butter can be made at home by grinding the roasted peanuts 
through the food chopper several times, using the nut knife. Add salt to 


taste. This makes a paste which 
milk, if desired. 

Another sandwich filling 
recipe: 

1 cup milk or water. 

1 tablespoon flour, 
i tablespoon water, 
legg. 

1 teaspoon %lt. 


may be thinned with a little cream or 
ma 3 ^ be made by the following 

1 tablespoon sugar. 

1 tablespoon butrter or other fat. 

J cup vinegar. 

Red pepper. 

2 cups roasted peanuts ground fine. 
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Heat the milk and while it is heating mix the flour with the water and add 
eggs, salt, and sugar. To this mixture add the heated milk. Cook five 
minutes, stirring constantly. Then add butter, vinegar, and ground 
peanuts. 

Creamed Peanuts on Toast. 


2 cups milk. 

1 cup finely ground roasted peanuts. 
1 teaspoon salt. 


1 teaspoon com.starrh. 

1 teaspoon onion juice. 

\ cup chopped stuffed olives. 


("anned pimentos, chopped green peppers cooked until tender, or cooked 
celery are equally as good as stuffed olives. 

Scald milk in the double boiler, reserving a tablespoon of cold milk to mix 
with the cornstarch. Add with onion juice and other seasonings to the 
hot milk. Let come to a boil and finish cooking over the double boiler. 
Add the peanuts the last thing before serving. Serve on toast. 

Good for a luncheon dish. 


Creamed Peanuts and Rice. 


1 cup rice (uncooked). 

2 cups chopped peanuts. 
J teaspoon paprika. 

2 teaspoons salt. 


White sauce: 

3 tablespoons flour. 

3 tablespoons fat. 

3 cups milk (whole or skim). 


Boil the rice and make a white sauce by mixing the flour in the melted 
fat and mixing with the milk. Stir over fire until it thickens. Mix rice, 
peanuts, and seasoning with the sauce, place in greased baking dish and 
bake for 20 minutes. 

Peanut Fondu. 


1 cup finely ground peanuts. 

1 cup dried Liberty-bread crumbs. 
1 egg. 


IJ cups milk. 

1J teaspoons salt. 
Dash of paprika. 


Grind the peanuts fine. Mix all the ingredients except the white of egg. 
Beat egg white very stiff and fold in. Bake in a buttered baking dish for 
30 to 40 minutes in a moderate oven. 


Peanut Loaf. 


1 cup chopped peanuts. 

2 cups Liberty-bread crumbs. 
2 tablespoons melted fat. 
legg. 


) teaspoon salt. 

J teaspoon pepper, 
i to } cup milk. 


Mix, using enough milk to make a moist loaf. Put in buttered pan and 
bake an hour in a moderate oven, keeping covered the first h^lf hour. 
Baste once or twice with melted fat. Turn into a hot platter and sprinkle 
with chopped peanuts. 
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Peanut-Potato Sausaoes. 


1 cup mashed potatoes. 

1 cup ground roasted peanuts. 
1 egg, well beaten. 


li teaspoons salt. 

J teaspoon pepper. 

Salt pork, bacon, or other fat. 


Mix the mashed potatoes and seasonings with the ground nuts. Add 
beaten egg. Form into little cakes or sausages, roll in flour, meal, or 
Liberty-bread crumbs, and place in greased pan with a small piece of fat 
or salt pork on each sausage. Bake in a fairly hot oven until brown. 


Parched ( orn-meal Biscuits (Without Wheat). 


J cup yellow corn meal. 
1 teaspoon salt 


1 cup peanut butter. 
IJ cups water 


Put the meal into a shallow pan, heat in the oven until it is a delicate 
brown, stirring frequently. Mix the peanut butter, water, and salt, and 
heat. While this mixture is hot, stir in the meal, which also should be 
hot. Beat thoroughly. The dough should be of such consistency that 
it can be dropped from a spoon. Bake in small cakes in an ungreased 
pan. This makes 16 biscuits. 


Peanut Muffins. 


} cup corn meal. 

IJ cups rye flour. 

1 cup finely ground peanuts. 
1 egg. 


1 teaspoon salt. 

IJ cups milk. 

4 teaspoons baking powder. 


Add liquid to dry ingredients and mix well. Bake in well-greased muffin 
pans. 


Peanut Brownies. 


(These use no sugar, no white flour, and no shortening.) 


J cup corn simp. 

2 tablespoons strained honey. 
1 square chocolate. 

} cup buckwheat flour. 


i teaspoon baking powder. 
1 cup chopped peanuts. 

J teaspoon salt. 

1 teaspwn vanilla 


Melt the chocolate and mix with the com sirup and honey. To this add 
1 teaspoon vanilla and the dry ingredients—flour, baking powder, salt, 
and nuts. Mix well and drop by the spoonful on well-greased pan. Bake 
in a moderate oven. 


Peanut Salad with Bananas. 


Slice bananas through the center, spread out on lettuce leaves and 
sprinkle liberally with chopped peanuts; serve with mayonnaise or plain 
salad dressing. 

Peanut candies are always popular. Such sweets can be 
made at home with no sugar. 
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Peanut Brittle. 

1 cup white corn Mrup. 1 teaspoon vanilla. 

1 tablespoon vinegar. 1 cup freshly roasted peanuts halved. 

1 teaspoon salt. 

Cook the com simp, vinegar, and salt in a saucepan until a little dropped 
in cold water forms a soft ball. Put the peanuts and this simp into an 
iron skillet and stir until the simp becomes a golden brown. Remove 
from the fire and stir in vanilla. Have ready a shallow buttered pan, pour 
candy in and spread out in a thin sheet. Allow to cool, then remove from 
pan and crack into pieces. 

Peanut-Pop Corn Balls. 

2 quarts freshly popped corn. 1 tablespoon vinegar. 

2 cups freshly roasted peanuts. ^ teaspoon salt. 

1 cup com simp. 1 teaspoon vanilla. 

Boil the simp, vinegar, and salt until the simp hardens when dropped 
in cold water. Add vanilla. Pour, while hot, over the pop com and 
peanuts, and mix well. When cool enough to handle, grease the hands 
and form into balls. 

PEANUT FLOUR. 

The flour or meal, obtained either directly from the peanut 
roasted or raw, or from the peanut-oil cake, is now on the 
market in some places, and may be expected to be available 
in increasing quantities during the coming year. This prod¬ 
uct is especially well adapted to serve as a part substitute 
for wheat flour in the making of bread, biscuits, cakes, gems, 
griddle cakes, and waffles, and in this regard the peanut may 
be said to have a direct bearing on the war problem of saving 
wheat. Flour obtained by grinding the roasted or imroasted 
peanut has the same composition as the peanut kernel. 
When, however, it has been prepared from the pressed cake, 
after most of the oil has been removed from the peanut, the 
flour contains a very high percentage of protein. (See 
accompanying table.) 

Composition of peanut flour and wheat flour. 
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It will be seen that peanut flour fi'om the peanut pressed 
cake, which is the usual* source of this flour, contains 
over four times as much protein, eight times as much fat, 
and nine times as much mineral ingredients as white flour. 
The amount of flour available depends upon the nature of 
the peanuts pressed. When shelled nuts are used, the 
pressed cake is practically all available for flour purposes. 
When the nuts in the shell are pressed, the oil cake, containing 
the hulls and red skins, must be purified before the flour can 
be used for human food. (PI. XLVI.) 

Peanut Bread (Three Loaves). 

2i quarts sifted flour. 3 tablespoons sugar. 

{ pound roasted and hulled peanuts. 1^ tablespoons salt. 

2 cakes compressed yeast, or SJ cups lukewarm liquid (water, 

1 cake dry yeast, or milk, or equal parts of water and 

2 cups liquid yeast. milk). 

Break peanuts into small pieces and mix thoroughly with the flour that 
has been weighed out. When liquid yeast is used its volume must be 
included in the total liquid required. Measure out liquid yeast, dissolve 
sugar and salt in the rest of the liquid and add to yeast and set aside for an 
hour in a warm place. Or, if compressed yeast is used, soften the cake in 
a little lukewarm liquid and add to the remainder of the liquid in which 
the sugar and salt are dissolved, and set aside for an hour in a warm place. 
At the end of the hour add this ferment to the measured flour in the mixing 
bowl and mix thoroughly. Knead about 15 minutes, until s aooth and 
elastic. Cover the bowl and let rise If hours—^usually it has trebled its 
bulk in this time. If desired, knead down and let rise a second time until 
very light. Then knead lightly, mold, place in a greased pan, cover, and 
let rise until two or three time the original bulk. Bake 50 to 60 minutes 
in a moderately hot oven. 

If dry yeast is used, soak one yeast cake in water as usual for 1 hour. 
Use this in making a sponge with IJ quarts of sifted flour and the required 
amount of sugar. In the morning, or when this sponge is light, stir it until 
smooth, add the salt, and finally the well-blended mixture of three-fourtiiB 
quart of flour and three-fourths pound of crushed roasted peanut meats. 
Knead until smooth and elastic, adding flour or water, if required to make 
a dough of the proper consistency. Cover and allow to rise again until 
quite light. Divide and mold into loaves, allow to rise until two and a hldi 
times the original volume, and bake as directed above. 

When bread is made from 1 part of ground peanuts (from 
shelled nuts) and 3 parts of wheat flour, the product is very 
rich in protein, fat, and mineral constituents, as may be seen 
from the following table: 
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PLATE XLV. 



FIG 1 —PEANUTS FOR MAKING PEANUT BUTTER ARE ROASTED IN 
REVOLVING DRUMS, THEN DUMPED INTO LARGE TRAYS AND 
COOLED BY A BLAST OF COLD AIR 



FIG 2—EXPELLER USED IN PRESSING PEANUTS AND OTHER OIL¬ 
BEARING PRODUCTS. 
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PLAT C XLVI. 



FIG. 2-~BRCAD MADE FROM FLOUR CONTAINING 25 
PER CENT OF PEANUT MEAL. 
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Companion of composUion of iS per cent peanut bread and spring-wheat 

flour hi ead. 


Composition. 

Spring- 

wheat 

flour 

broad. 

Total ash. 

Salt-free ash. 

Fat. 

Fiber. 

Protein (i: X6,2S).... 

Carbohyflrates. 

Calorln.*!... 


.do.... 

.do.... 

1.28 

.31 

2.08 

.13 

8.74 

52.77 

1,223 

6.6 

N ntrit.l vn ratio________ J 

Water. 


.percent.. 

35 


per 

cent 



1.61 

.62 

9.45 

.42 

12L25 

41.25 

1.394 

5.3 

35 


Such bread is far more nutritious than wliite flour bread. 
A study of the protein of the peanuts has shown that it is 
especially rich in basic amino acids, and therefore resembles 
the proteins of meat to a large extent. The peanut might 
therefore prove highly effective in supplementing flour made 
from wheat whose proteins are deficient in these valuable 
basic amino acids. 

Cakes, especially small cakes, can be made in the usual 
way, by using almost any combination of wheat flour and 
peanut floxn:. Biscuits, of the baking-powder variety, can 
be made with one-half peanut flour and one-half wheat flour. 
An even lai^er proportion of peanut flour and a correspond¬ 
ingly smaller amount of wheat flour can also be used with 
excellent results. 

PEANUT OtL. 

Not all the peanuts which this country is now producing 
are marketed for the purposes already mentioned. There 
is a limit to the sinall boy’s appetite for roasted peanuts, 
and his big sister can not eat all the salted peanuts which 
might be made. Neither are there enough picnics, school 
lunches, and vegetarian homes to consume the thousands 
of pounds of peanut butter which could be made from the 
harvest of our southern fields. Even before the Great War 
there was an increasing demand for vegetable fats and oils. 
Fmrthermore, new uses for vegetable oils #ere being dis- 
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covered, and the rising price of butter, coupled with a better 
understanding of the food value of margarines, had brought 
about an increase in the consumption of peanut and other 
vegetable oils. Those and other causes, such as the inroads 
of the boll weevil in portions of the cotton belt, have led to 
a very surprising increase in the quantity of peanuts pro¬ 
duced in America and in the proportion of our annual crop 
which is pressed for oil. 

The production of peanut oil is an old-fashioned industry 
in Europe, and for years large quantities of African and 
East Indian nuts have been pressed in France and Holland. 
In making those grades of oil which are used for food pur¬ 
poses, the French have always used the cold process, and 
made what is called a virgin oil. Just as in the production 
of the highest class of olive oil, the better grades of fruit are 
cold pressed at relatively low pressure, so with peanut oil, 
the higher qualities of oil are made by cold pressing sound 
nuts. But the yield of the oil from the cold pressing is, 
of course, lower than when the nuts are first cooked in order 
to start the oil, and then subjected to great pressure. 

There are, then, two distinct processes for making not only 
peanut but other vegetable oils: First, the cold process, 
giving a comparatively low yield of oil, which, however, 
requires no further treatment to render it satisfactory for 
table use; and the hot process, which yields more gallons 
of oil per ton of the peanuts pressed, but an oil with such 
a strong taste that it must be refined and often also deodor¬ 
ized. (PI. XLV, fig. 2.) 

The refining of crude peanut oil consists simply in treating 
it with the proper amount of caustic-soda solution to remove 
what fatty acids may be present, and then separating the 
soaps thus formed from the unaffected oils. The most 
common method for deodorizing vegetable oils is to pass a 
current of superheated steam through them, and carry oft 
by vacuum the vapors arising from the oil. 

Oils which have been subjected to these processes lose 
nearly all of their characteristic flavor, and become so bland 
that the ordinary individual finds it difficult to distinguish 
between highly refined olive, cottonseed, peanut, and corn 
oil. To those who like for their salads, and even for cooking, 
an oil which carries a taste of the fruit 'from which it was 
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produced; the virgin. oils will be more acceptable. Many 
people, however, do not like the taste of olive oil, or virgin 
peanut oil, but prefer for shortening and table uses a bland, 
nearly tasteless product, and to such the refined peanut oil 
will appeal more than the virgin grade. 

There seems to be some prejudice against peanut oil, based 
upon the idea that it will not keep well, that it becomes 
rancid more quickly than other oils. This may be due to 
the fact that until the last few years practically all of the 
peanut oil on the domestic market was imported from 
Europe, such oil being seldom of the first grade, since both 
France and Holland had a local demand more than equal to 
the supply of first-pressing oil. Experiments in the labora¬ 
tory, and the experience of a munber of housewives who have 
used properly made peanut oil, have shown conclusively that, 
if reasonable care be taken to keep the oil in a cool, dark 
place, it will not spoil within a year's time. 

For the making of salad dressings, either of the ordinary 
French type or those in which the oil is mixed with other 
ingredients to form a homogenous emulsion, as in mayonnaise 
and cooked dressings, peanut oil will be found thoroughly 
satisfactory. Some grades of peanut oil apparently form a 
permanent mayonnaise dressing more readily than other 
salad oils. The difficulty sometimes experienced in making 
mayonnaise that will stay smooth and uniform is seldom 
encountered when peanut oil is used, even though the oil 
is added to the other ingredients without the precaution 
often necessary with olive oil. 

For cooking purposes, such as deep frying, and as a short¬ 
ening, in cakes and other baked goods where a butter sub¬ 
stitute is desired, peanut oil will be found very satisfactory. 
To Saratoga chips and French-fried potatoes it imparts a 
shghtly nutty flavor which many people think exceptionally 
fine, and sweet potatoes, cut in cubes, or strips, and cooked 
to a rich brown in this oil, will be found delicious. 

Lard substitutes .—^Among those who prefer a solid fat to a 
liquid oil for cooking purposes the so-called lard substitutes 
or compounds are becoming increasingly popular. Until 
very recently, most of the compounds on the American 
market have been mixtures of cottonseed oil and the harder 
portion of beef tallow known commercially as oleostearine. 
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7Ti 6 disoovery of a process by which a liquid, such as cotton¬ 
seed or peanut oil, can be made into a solid fat by treating 
the oil with hydrogen in the presence of a catalytic agent, 
usually nickel, has made it possible for manufacturers to 
produce, at a price which permits them to compete with 
the older style of compounds, products which contain no 
axnmsl fat. To this class belong many lard substitutes sold 
under trade names. While many of these are made from 
vegetable oils, other than peanut, this particular oil is becom¬ 
ing more and more popular with the manufacturers of 
hydrogenated compounds. 

Margarines ,—Another class of products which has only' 
recently been manufactured and used in the United States 
includes the vegetable margarines. These are butter sub¬ 
stitutes, manufactured usually from a mixture of coconut 
and peanut oil which has been ripened in skimmed or 
partly skimmed milk and then churned in a manner very 
similar to that used in the production of butter. The true 
oleomargarines, which have been used in this country for 
many years, are made in a manner similar to that employed 
in the manufacture of vegetable or nut margarines, as they 
arc sometimes called, except that instead of coconut oil, 
neutral bird or oleo oil is used. It has been said that a large 
proportion of the peanut oil which this country imported 
before it began producing peanut oil itself was used by the 
packing houses and other manufacturers of oleomargarine. 

Many inquiries as to the relative food value of different 
animal and vegetable fats are received by the Department 
of Agriculture. So far as the chemical analysis is concerned 
they all have practically the same fuel value. Experiments 
made by the department ^ indicate that aU the fats com¬ 
monly used for edible purposes are digested with practically 
the same degree of completeness. Very recently it has been 
discovered that butter contains a growth-determining sub¬ 
stance which appears to be absent from the vegetable oils 
and from the ordinary commercial animal fats. However, 
the fact that this substance, the exact nature of which has 
not yet been determined, does not occur in peanut oil need 
not deter anyone from the use of this valuable oil either for 
cooking purposes or in butter substitutes, as the ordinary 
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diet of the average American household contains a sufficient 
quantity of other foods in which this growth-determining 
material occurs. 


SUMMARY. 

To sum up, the use of the peanut and peanut products as 
food may be highly recommended for the following reasons: 

(1) The oil is most valuable as a table oil, equal to other 
oils in digestibility and food value. 

(2) The shelled nuts are a splendid food, cheap and 
nutritious. 

(3) The salted nuts are equally nutritious. 

(4) Peanut butter is highly useful in many ways besides 
being rich in fat and protein. It is a butter substitute and 
likewise a substitute for meat. 

(5) The whole shelled nuts as well as parts of nuts are well 
adapted for use in candies, cakes, cookies, wafers, etc. 

(6) 'fhe flour from the peanut itself or from the oil cake is 
a good part substitute for wheat flour for bread making or 
for making baking-powder biscuits, cakes, gems, waffles, 
griddle cakes, etc. Its high content of protein makes it a 
meat substitute as well. 

(7) The use of such flour in bread making will save an 
equivalent quantity of wheat for the allies. 




HOW THE DAIRY COW BROUGHT PROSPERITY IN 
THE WAKE OF THE BOLL WEEVIL. 


By L. A. Higgins, 

Dairy Division^ Bureau of Animal Industry. 

F or many years the country surrounding a certain 
southern Mississippi town was devoted to the raising 
of cotton. The cultivated land was mostly in small farms 
owned by white farmers, and most of the labor connected 
with the production of cotton was done by negro tenants. 
Each year the farmers as a rule borrowed to the limit on 
their future cotton crops in proportion to the acreage to be 
grown, and to meet their obligations they were forced to 
sell the cotton early in the fall, regardless of price. Forced 
sales to meet overdue payments, coupled with high rates of 
interest, kept many of them constantly in debt. 

On most farms no live stock was produced. Even the 
horses and mules used in handling the cotton crop were 
brought in from Tennessee, Kentucky, and Missouri, and 
farm and home supplies of all kinds were imported by local 
dealers and sold to the farmers. From these dealers the 
farmers purchased wheat flour, corn, meat, lard, canned 
goods, and vegetables. In the county seat, a town of 5,000 
or 6,000 people, from 16 to 20 carloads of bacon were sold in 
a single year, and much of it went to near-by farms. Only 
the farmers who obtained a part of their living from their 
own farms were out of debt and in good financial circum¬ 
stances. 

ARRIVAL OF THE BOLL WEEVIL. 

The boll weevil reached the district in 1908 and did seri¬ 
ous damage in 1909. The local compress receipts from the 
cotton crop of 1908 were 31,812 bales, but receipts fell off to 
18,178 bales in 1909, to 8,282 bales in 1910, and to 3,168 
bales in 1911. Evidently the income from cotton was rap¬ 
idly approaching the vanishing point. Though very much 
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discouraged, the farmers continued to tr}' to grow cotton^ 
expecting the boll weevil to leave their section and go else¬ 
where. The scourge did indeed spread to other sections, but 
the number of weevils remaining never grew less. 

No money could now be borrowed on prospective cotton 
crops, and the fatmers mortgaged their land to the limit. 
Land values fell to 50 per cent below normal, and credit soon 
entirely disappeared. The continuous growing of cotton had 
depleted soil fertility, and there was neither money nor 
credit with which to purchase commercial fertilizers. The 
virgin forests of long-leaf yellow’ pine that had once cov¬ 
ered the entire section were now nearly exhausted, and the 
local lumber mill, with a payroll of $50,000 a month, closed 
its doors in 1909. In a near-by village the cotton and woolen 
mill, that had formerly paid more than $22,000 a month in 
wages, ceased to operate in 1910. Everywhere business was 
at a decline, and the whole region faced financial ruin. Many 
negro tenants, who knew’ nothing about the growing of any 
crop but cotton, left the neighborhood, owing their land¬ 
lords for two or three years’ supplies, and w^ent to sections 
where the weevil had not yet arrived. 

EFFORTS TO ESTABLISH NEW CROPS. 

The business men of the community were thoroughly 
aroused to the situation and began advocating the produc¬ 
tion of other crops in place of cotton. They appointed trade 
days, or rally days, to arouse enthusiasm and to encourage 
the production of various crops. They succeeded in getting 
the farmers to plant peanuts, but the yield was disappoint¬ 
ing and there was no available market for them. Ribbon 
cane was planted very largely, but each farmer made a dif¬ 
ferent quality of sirup and there was no market, the product 
being neither standardized nor advertised. Large crops of 
melons were raised, but the local demand was small and 
shipments to distant markets sometimes failed to pay freight 
charges. Sweet potatoes were tried, but with disappointing 
results. The farmers had not learned how to grade any of 
these products, neither had they learned what kind of pack¬ 
age the market demanded. They knew that cotton must be 
baled, but thought it unnecessary to pack or grade other 
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products. The merchants knew as little as the farmers about 
marketing any of these crops, so the production of such cash 
crops proved to be a failure. 

There were a few razorback hogs in the country, but little 
corn on which to fatten them. The local market could not 
handle them, and the farmers did not know how to cooperate 
in carload shipments to distant markets. The need for co¬ 
operation had not be.en felt under the cotton system of 
farming. 

THE FIRST CREAMERY. 

There were a few scrub cows, commonly know as “ piney- 
woods ” cows, scattered throughout the country. (Plate 
XLVII, fig. 1.) These cows had been grown on the range 
and were undoubtedly built for speed rather than the pro¬ 
duction of milk. While fresh they were milked once a day, 
but as there was no market for the milk or its products the 
calves were allowed to do most of the milking. 

In 1910 some enterprising citizens began a movement for 
a local creamery, and eventually one was built at a cost of 
$7,000. It was a poorly arranged brick building, and the 
enterprise failed within a year, leaving a considerable debt. 
Through the efforts of a few business men the creamery was 
opened again in 1911, but soon failed a second time. 

At this juncture the United States Department of Agri¬ 
culture and the State agricultural college became inter¬ 
ested in the problem. On March 5, 1912, the Dairy Division 
of the United States Department of Agriculture sent a 
specialist, who made a thorough study of the local problems. 
He found everything in a deplorable condition owing to the 
ravages of the boll weevil. The cotton business was gone, 
other crops had not been successful, the soil was in poor 
physical condition, the creamery was a failure, the cattle 
were a cross between the long-horned mongrel scrub and 
a poor quality of Jersey, and the people were very badly 
discouraged. The field man knew other sections where the 
one-crop system had failed and left the farmers stranded, 
and he also knew that the daily cow had generally managed 
in some way to pull them through, but here was a case more 
difficult than any he had known before. The creamery had 
failed, the cows on hand were well nigh worthless, good cows 
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could not be purchased elsewhere and brought in because of 
the cattle tick, and the soils were badly worn. 

In spite of the discouraging outlook the field man decided 
that there was a fighting chance that the dairy cow might 
yet save the situation. He realized that to win she must be 
fed, and well fed. Accordingly he encouraged the produc¬ 
tion of such crops as would build up the soil, keep it clean 
of weeds, and put it into first-class physical condition. 
Ijcgumes and com were the crops best adapted to do these 
things. Fortunately, they were also the crops best adapted 
to support the dairy cow. 

THE WORK OPPOSED. 

The field man met considerable opposition at fii*st. In 
connection with corn production the field man advocated the 
construction of silos, though at that time silos were almost 
unknown in that part of Mississippi. Most of the farmers 
were skeptical about the feeding of silage. Many of them 
thought it would be impossible in such a climate to keep 
green feed put up in that way. They claimed that even if it 
did not spoil, the cows would not eat it, and that if they did 
eat it the sour silage would spoil the milk or cause them to 
give buttermilk. It was also claimed that the silage would 
ruin the teeth of the cows and that the fermentated juices 
would make the cows drunk. A few farmers, however, were 
willing to follow the directions of the field man and the new 
work was started. 

IMPROVEMENT BEGINS. 

Although it was April, 1912, before any systematic con¬ 
structive work was begun, 15 silos were built before the end 
of the summer and a comparatively large quantity of lespe- 
deza hay was stored for winter feeding. The creamery was 
remodeled and reopened for business. (Plate XLVIII, fig. 1.) 
Pastures were gradually improved, and the farmers began to 
take better care of their cows and calves. An 8-page cir¬ 
cular, entitled ‘‘ Eaising the Dairy Calf,” was prepared and 
distributed, and many demonstrations were made to teach 
better methods of feeding and caring for both cows and 
calves. A few good bulls were selected, and arrangements 
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were made to get maximum service from them. This greatly 
improved the next crop of calves. Farmers were encouraged 
to weigh and test the milk of each cow once a month, many 
unprofitable cows were sent to the butcher, and the herds 
were built up rapidly. (Plate XLVII, fig. 2.) 

EDUCATIONAL CAMPAIGN. 

A series of strictly dairy meetings vras held to help create 
an interest in the cow and the proper handling of her prod¬ 
ucts. At these meetings models of dairy barns, cow stalls, 
silos, and milk houses were used in order to make the in¬ 
struction more definite and concrete. The record work was 
illustrated by a monthly record sheet, milk scales, and Bab¬ 
cock tester, and all who cared to learn to use them were given 
an opportunity. Considerable attention was given also to 
proper feeding according to production, and to the thorough 
sterilizing of milk utensils. 

Some schools took up the work with enthusiasm, and 
milk testing was done by the pupils. From the milk and 
butterfat records many problems were obtained and used as 
supplementary work in arithmetic. Feeding problems also 
contributed many valuable lessons that made the school work 
more interesting. The schools assisted greatly in dis¬ 
tributing information concerning dairying and helped ma¬ 
terially in making the new work a success. 

EXAMPLES OF PROGRESS. 

A cotton farmer who lived near the county seat was doing 
well until the boll weevil appeared and worked havoc with 
his cotton crop. Like most other farmers of the district he 
continued to try to grow cotton, sinking deeper in debt each 
year for subsistence for his family, the negro tenants, and 
the teams. He was a typical cotton farmer and could see no 
advantage in the new movement toward dairying. He said 
that cotton had failed, that other crops had not been a suc¬ 
cess, and that he did not intend to lose more money by milk¬ 
ing cows. He said further that so far he had always made 
his living in easier ways and that he did not propose ‘‘ to be 
tied to the hind legs of a cow.” 
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However, other members of his family were not so much 
opposed to dairying, and finally, about July 1,1912, they were 
persuaded to milk the few cows already on the place. The gross 
returns for July were $12.36; for August, $87.67; for Sep¬ 
tember, $70.35; and for October, $128.78. By that time 4 
or 5 new cows had been bought, and some of the original herd 
had been sold on account of low production. The next year 
the farmer milked 20 cows, and the milk alone brought in a 
total income of $1,200 after paying for all the feed con¬ 
sumed. Some additional income was obtained from the sale 
of the calves, and the manure was used to improve the soil. In 
March, 1913, a good registered Jersey bull and 4 registered 
cows were bought. One of the cows has since qualified for 
the register of merit. A silo was built, the farm produces 
an abundance of legumes, and the cows are fed according to 
directions. This cotton planter is now one of the loudest 
boosters for the dairy cow in southern Mississippi and gives 
her all the credit for having saved his farm. 

Another farmer began milking cows in 1913. He, too, had 
been a cotton farmer, but soon after the weevil came he 
began to raise beef cattle. Finding that some of his cows 
were fair milkers, he selected a few of the best and began to 
ship milk to New Orleans. He gladly accepted the help of 
the Government field man and followed directions. A silo, 
dairy barn, and milk house were erected. A daily record 
was kept of the quantity of feed consumed and the quantity 
of milk produced, and once a month the field man tested the 
milk for butterfat. In 1914 the records showed that 5 of the 
cows were unprofitable, and they were disposed of. During 
the following year 9 more were considered unworthy and 
were discarded. In 1916 the average monthly receipts from 
the sale of milk from 36 cows were $260, in 1916 the monthly 
returns from 33 cows were $360, and during the first half of 
1917 the monthly returns from about the same number of 
cows were $426. A second silo was built recently, and the 
dairy herd is now headed by a very fine registered Jersey 
bull. 

Three years ago another farmer of the neighborhood was 
heavily in debt on account of losses due to the failure of the 
cotton crop. He was urged to go into dairying, which he 
did. The first year after he began milking cows he was able 
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FIG. 2.—A HIGH-PRODUCING HERD ON A FARM THAT WAS ALL BUT 
RUINED BY THE BOLL WEEVIL. 
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to meet his interest and to make a small payment on the 
principal, the second year he made another and larger pay¬ 
ment, and he expects that the income from the dairy busi¬ 
ness this year will enable him to make the last payment and 
free his farm from debt. 

Another farmer who had been an ox driver all his life, 
sold his 8 oxen and built a home for himself and family in 
the midst of the cut-over district. He began milking cows 
the latter part of August, 1916. He is now milking 9 cows, 
from which he sells $100 worth of milk each month, and he 
says, “ No more oxen for me.” These are only a few of the 
many examples of successful dairying throughout the 
district. 

DAIRYING FOSTERED BY BANKERS. 

The local bankers, though skeptical at first, are now sup¬ 
porting the movement. In many cases they are providing 
the funds for the purchase of better dairy cattle. Several 
carloads of grade dairy cows have recently been brought in 
by the creamery, the transaction being financed by the local 
banks. One of the leading business men of the community 
recently said that he would rather have the trade of one good 
dairy farmer than that of 10 average cotton farmers, not 
that the dairy farmer bought more goods than the cotton 
farmer, but because the dairy farmer was able to pay cash 
for what he got, while the cotton farmer had to do business 
on a long-time credit basis. 

THE WORK SPREADS. 

Many other creameries have been established in the south¬ 
ern part of the State. Seven of the plants now in opera¬ 
tion furnish a stable market for 1,500 patrons. From a small 
beginning the dairy cow has gradually won her way to prt)m- 
inence in' a section where “ King Cotton ” had swayed his 
autocratic scepter for years; The banker, the business man, 
and the farmer now have confidence in one another and they 
all have confidence in the cow. The dairy cow is doing her 
part in the building up of worn-out soils, and she is making 
it possible to cultivate profitably the vast areas of land re¬ 
cently laid waste by the boll weevil. The enriched soil pro¬ 
duces large crops of corn and legumes, which support the 
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ever-increasing herds of dairy cattle. Lespedeza is native 
to the soil, and the velvet bean has now become a staple crop. 
(Plate XLVIII, fig. 2.) With the luxuriant growth of le¬ 
gumes and other forage crops, the long, mild seasons, the 
cheap production of heifer calves, the cattle tick now practi¬ 
cally eradicated, and with excellent transportation facilities, 
southern Mississippi is rapidly becoming a great dairy 
center. 



SHEEP AND INTENSIVE FARMING. 


By F. R. Marshall, 

In Charge of Sheep and Goat Investigations^ Bureau of Animal Industry. 

T he sheep industry of the United States is in a stage 
of transition. In most of the western range States the 
number and size of flocks continue to decline. In the farm 
States there is a distinct trend toward the more general pro¬ 
duction of wool and mutton. The net result for the coun¬ 
try as a whole in 1917 is reported to have been an increase 
of 2 per cent over that of 1916. 

This movement, though accentuated by war conditions 
and prices, did not originate with the war. It had its begin¬ 
ning much earlier and may be expected to continue after 
peace is restored. "Hie full significance of this movement is 
not generally appreciated. It has been either actively dis¬ 
couraged or misunderstood by certain agricultural authori¬ 
ties who seem to believe that the passing of the sheep in¬ 
dustry of the Eastern States in early times finally disposed 
of the question of the economic place of sheep in intensive 
farming. It is beheved that the analysis of the situation 
which follows will show that this view is erroneous and un¬ 
fortunate in respect to the development of opinion as to the 
best practices for the most ofTective and economical use of 
the land in the immediate future and in the period following 
the war. 


TREND OF SHEEP RAISING IN UNITED STATES. 

It may seem strange that after more than a century of 
sheep raising in the United States the relationships of that 
branch of agriculture are* still the subject of discussion, 
while beef cattle, dairy cattle, and swine have mainly found 
their permanent locations and profitable extent of develop¬ 
ment in relation to other linos of agriculture. The divergence 
of opinion arises mainly from a failure to distinguish between 
sheep kept chiefly for wool production in newer parts of the 
world and in the Eastern States prior to 1880, and the other 

811 



312 Yearbook of the Department of Agriculture, 

type of sheep husbandry that regards mutton and lamb pro¬ 
duction cooqually with wool, exemplified on the farms of 
Great Britain. 

The frequently repeated statement that the decline of 
farm sheep raising, that occurred decades ago, is proof that 
the industry can not have a place in modem intensive 
farming has mainly gone unchallenged. The fact is that 
there is very little resemblance between the former business 
of growing wool and the present rapidly developing business 
of keeping sheep for the economical production of meat as 
well as wool. The type of sheep raising now engaging the 
interest of farmers is essentially new. It has never beeji 
tested in a large way in the United States and has never been 
abandoned anywhere when once established. 

Federal statistics show a decline of 8 per cent in the number 
of sheep kept in the United States between 1910 and 1917. 
To a considerable extent tliis decline is due to the abandon¬ 
ment of keeping wethers. When wool was the most im¬ 
portant product, large numbers of wethers were kept, some¬ 
times until 4 or 5 years old. With higher market values 
for lambs, wethers have been largely discarded and ewes put 
in their places. The ewes produce practically the same 
quantity of wool as the wethers and a crop of lambs each year, 
equal to about 80 per cent of their number. The decrease 
in meat production therefore has not been so great as might 
be supposed. The number of sheep (including lambs) 
slaughtered in 1915 was 14 per cent less than in 1914, and in 
1916 the number was 8 per cent less than in 1915. This 
was due to the fact that the settlement of the range had made 
it necessary for many western sheep owners to dispose of 
their flocks, which swelled market receipts for a time, but 
diminished the number of ewes to produce lambs later on. 

In the former period of the farm rearing of sheep mainly 
for their wool, mutton was vejy lightly esteemed as an 
article of diet. Lamb, as we now know it, was not offered 
for sale. Other meats were abundant, cheaply produced 
and retailed at low price. The general and continuing 
upward trend of beef and pork values diverted attention 
to the then cheaper mutton and lamb. When once under¬ 
stood, these meats, particularly lamb, came into favor and, 
though now selling higher than other meats, are in strong 
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demand because of their taste and flavor and also because 
of the special economy of their use by small families and by 
city residents in general, who compose the majority of the 
patrons of our butcher shops and markets. This condition, 
in conjunction with the peculiar economy in the production 
of lamb, gives to the sheep as a meat-producing animal 
an assured position in the more nearly stable plan ot opera¬ 
tions rapidly being adopted on American farms. In this, 
as in the cattle industry, the farmer's security is due to the 
removal of danger of unequal competition of cheaper lands 
in Western States. The lessened difference in acreage 
value of range and farm lands and the much greater feed- 
producing capacity of the latter, puts the business of live¬ 
stock production on a basis where the margin of profits 
depends mainly upon the skill and business ability of the 
producer. 

FARM PRODUCTION OF WOOL. 

Students of world wool-trade conditions are convinced that 
future wool supplies must come quite largely from farm 
flocks. At present the bulk of the world's wool supply 
comes from sheep kept on the agricultural frontiers. Tlie 
flocks of Australia and South Africa are maintained pri¬ 
marily for wool production. The fine-wool typo of sheep 
has been the forerunner of agriculture in the drier and in the 
new areas of all countries. The mutton sheep comes in at 
the other end of the gamut as a necessary instrument in 
liighly intensive and self-supporting agriculture. In our own 
range States, in New Zealand, and in South America the 
bettor parts of the pastoral areas are now devoted to the 
production of both wool and mutton from what is broadly 
called the ‘‘crossbred" type of sheep. 

The range areas of the United States, Australia, and South 
America have steadily been encroached upon by closer 
settlement and use of the lands for grain growing. While 
these same lands, or such of them as are found continuously 
profitable for farming purposes, will eventually evolve into a 
system of raising live stock, there will be a long interval of 
lessened production of meat and wool. This might be com¬ 
pensated for by the production of still newer areas, but the 
primitive conditions still existing in the unproductive parts 
of Asia and the equatorial regions at best give no promise of 
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the addition of new wool-yielding areas for a very long time. 
Since the supplies can not be maintained from new sources, 
the only opportunity remains in increasing the output of 
present sources of supply. A smaller and diminishing margin 
between supply and consumption of wool seems inevitable. 
It is not possible to see how this tendency can fail to cause a 
new level of values for wool unless civilian consumption is 
very greatly curtailed. Since very little of the actual re¬ 
quirements for wool can be satisfied with substitutes the only 
alternative lies in the maintenance of a level of values to 
justify an increase in wool production in present range or 
farm sections. 

As was suggested, the range product has been declining in 
aU countries except South Africa and New Zealand. A por¬ 
tion of tliis decline in range production in the United States 
may be offset by improved methods and the revision of 
State or National attitudes on public land policies, but it 
is probable that much more of the wholly unimproved lands 
now used for grazing will be settled before a condition is 
reached under which each type of land is employed in the 
most economical way. The strong probability of an early 
increase of supplies of wool from the present principal sources 
indicates the continuing importance of wool as a source of 
income from flocks previously kept for meat production. 
The British breeds of sheep amply demonstrate the possi¬ 
bility of obtaining large yields of wool and meat from the 
same animals, and with both commodities in strong demand 
the commercial flocks of the future will develop still further 
upon a wool and mutton basis. 

The United States is still a large importer of wool. Her 
meat consumption, in normal times, equals production. Her 
farms contain much unproductive land and the earlier rush 
westward left many large areas undeveloped. It seems 
certain that the new order of affairs will result in the increased 
production of live stock, particularly sheep, on the larger 
areas of idle lands in the Appalachian, Great Lakes, and 
South Atlantic regions. The still more intensive use of 
land in farms, and effort to secure the most economical use 
of every acre, every facility, and all available labor, will 
necessitate the general inclusion of sheep in our system of 
mixed farming and live-stock production. 
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ECONOMIC PHASES OF SHEEP RAISING. 

In addition to the great need of increased production of 
meat and wool and the development resulting from the 
operation of higher values, the raising of sheep has a new 
appeal to older farming areas as a result of alterations in 
feed values and the scarcity of farm labor. The major 
factor in determining the cost of other animal products is 
the value of grain or mill feeds. Pasturage and roughage are 
important, but both beef and pork require a very considerable 
use of concentrated feeds for the finished animal that is most 
profitable when sold for slaughter. The most valuable car¬ 
casses of lamb and mutton require a very much smaller pro¬ 
portion of fat and therefore a smaller use of grains than 
is required in other meat animals. In the case of lamb, 
which is much more popular than mutton, a majority 
of the animals are marketed at the time of weaning and 
without having had any feed other than milk of their dams 
and a slight amount of grazing. The lambs raised in areas 
incapable of producing a good milk flow in the ewes, and 
which therefore go to fattening yards, consume considerable 
grain, but their finish is largely produced from hay and other 
roughages of comparatively lower value. 

With breeding ewes, as with mature females of other 
classes of live stock, the free use of grain is not needed when 
good roughages are furnished. Fleeces of good weight and 
quaUty can be produced without the use of concentrated 
feeds. 

The other prominent economic advantage of sheep raising 
is in the comparatively small demand it makes upon farm 
labor. The labor cost per doUar^s worth of wool or lambs 
is lower than in any other farm-animal product. This factor 
had a notie^eable effect in 1917 upon farmers’ attitude 
toward sheep raising and may be expected to be more ap¬ 
preciated in the future. In the past injury has been done 
by advocating sheep raising on the groimd that no labor or 
attention is needed and fanns are cleared of weeds. So far 
as their appetite for weeds is concerned, the sheep may be 
regarded to some extent a» scavengers. They will oat most 
weeds, and on any farm will greatly reduce the amount of 
hand labor needed to hold in check the areas of pasture and 
grain fields. Many rougher, permanent grass pastures that 
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require mowing can be kept clean by the use of sheep, while 
at the same time the cattle-carrying capacity of the pasture 
is increased. It is a mistake, however, to encourage or 
advocate the raising of sheep by people whose main interest 
is in weed control. Wliile the labor required by sheep 
raising is continuous, it is not heavy, and, if properly super¬ 
vised and made interesting by financial return, can well be 
performed by boys incapable of other kinds of farm labor. 
Constant attention and careful observation are necessary 
to maintain thrift in flocks of practical commercial size. 

One competent, experienced man can care for from 300 to 
500 ewes during winter. Extra help will be needed at lamb¬ 
ing and sliearing time, but unless the forage rotation plan 
is followed, the full time of the shepherd will not be needed 
for the flock in summer. 

OBSTACLES TO EXPANSION. 

The first and greatest obstacle to an adequate increase in 
the size and number of farm flocks has been removed in the 
restoration of equal competition with other areas and in the 
improved prospect of continued higher values for wool and 
lambs. Owners of fanns can now safely develop flocks to 
the size suggested by the character of their land, existing 
marketing facilities, and available labor without hindrance 
to logical development such as formerly existed in dispropor¬ 
tionate prices for different classes of animals and other farm 
products. 

A second obstacle to a quick increase lies in the fact that 
comparatively few farmers are as wcU qualified to care for 
sheep as for other classes of stock. The management of 
mutton sheep does not differ altogether from that of the 
former wool flocks, but the majority of farmers have had no 
experience in caring for sheep. The systems of manage¬ 
ment for quickest returns, continued health, and maximum 
profits under different types of farm conditions are not well 
understood, nor have they been determined by experiment 
stations in any such way as has been done for other classes 
of stock. ^ 

This obstacle is a temporary one. The needs and habits 
of sheep differ widely from those of horses, cattle, and swine, 
but present no problems that will not bo met by interested 
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PLATE XLIX. 



FIG. 1 —A BRITISH METHOD OF UTILIZING FORAGE WITHOUT WASTE 
AND FURNISHING CHEAP FEED WITHOUT THE USE O'" LABOR FOR 
HARVESTING 


'1 he fciico IS mo\ I’d along as the sheep consume Ibo forage. 



FIG. 2-FARM-RAISED LAMBS GRAZING ON SOY BEANS IN JUNE. 

The use of forages obx i.it('s danger of infechon with par.isi Ies common on pirmauent 
pasture uiid produces u good market finish. 
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PLATE L 



TYPES OF PASTURE LANDS WELL ADAPTED TO SHEEP RAISING, OF 
WHICH SEVERAL MILLION ACRES IN THE UNITED STATES ARE NOW 
IDLE. 
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study and observation supported by satisfactory returns. 
The boys’ sheep clubs now being formed are valuable largely 
for the opportunity furnished to interest prospective farmers 
and give them experience with sheep which, though on a 
small scale, will teach the essential points of sheep manage¬ 
ment and contribute materially in overcoming the present 
lack of qualified shepherds. 

The dog question is still a serious hindrance to sheep 
raising in most farming localities. The probability of sheep 
being kihed by dogs is sufficiently great to keep many people 
out of the business. Public sentiment as to the necessity of 
more adequate control of dogs for many reasons is rapidly 
changing. The prospective sheep raisers, however, are 
not assured of protection until such sentiment results in the 
enactment and the enforcement of suitable laws. Five 
States enacted improved legislation in 1917 and a number 
of other States are hkely to take similar action. The 
experience of the States having had most experience in this 
matter emphasizes the need of plain and ample provisions 
for full enforcement of the laws enacted. Readily available 
officers are necessary to appraise and secure early compen¬ 
sation for damage done. Such compensation can not be 
adequate or timely where payments can be made only 
from local collections for dog licenses. It was not the fault 
of the losing farmer that lack of vigorous enforcement of the 
law resulted in too low a condition of the funds to do the 
work intended. Compensation arrangements are a secondary 
though essential feature of this kind*of legislation. The 
first need, and one calling for a clear assignment of duties to 
available and efficient officers, is for public education through 
the collection of license fees or taxes and the prevention of 
dogs from ninning at large and unattended where sheep are 
kept. 

POSSIBILITIES OF SHEEP RAISING IN INTENSIVE FARMING. 

An indication of the probable development of sheep 
raising may be obtained from a study of the data concerning 
British agriculture and live stock. In many respects the 
agricultural conditions of the fourteen Northeastern States 
of this country are comparable with those of Great Britain. 
Both areas contain a large amount of nonarable land and 
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have large populations and manufacturing industries. The 
fact that the British agriculture is much older and has de¬ 
veloped under conditions of competition with other coim- 
tries insures that each of its branches has a sound economic 
basis. 

It seems clear that the much denser sheep population of 
Great Britain is not obtained at the expense of other live 
stock, though swine are relatively less important than in the 
area shown for the United States. The advantage is due to 
more complete utilization of nonarable land and particularly 
to more intensive use of live stock on the cultivated lands. 
On British farms of from 50 to 300 acres there are 574 sheep 
per 1,000 acres and 820 per 1,000 acres of land on farms that 
are above 300 acres. Similar data are not obtainable for 
United States farms. These larger British farms are not 
due to inclusion of poorer or rougher land, as the large farms 
have the smaller proportion of nonarable land. 

Great Britain has 384 sheep for each 100 cattle, while the 
United States has 73 and the fourteen States referred to 
have 59 sheep to 100 cattle. 

AIDS TO EARLY INCREASE IN FARM SHEEP RAISING. 

The continued prevalence of high wool and meat values 
will place the farm sheep business in a T\ew light. The 
demand for ewes for farm flocks was not met fully in 1917 
and a much larger proportion of ewe lambs was retained by 
owners for breeding purposes than has ever been known. 
This has been true in the East; and in the West, particularly 
in Utah and Idaho, large numbers of ewes have been sold 
from range flocks to be placed upon farms. 

Improved legislation in respect to dogs will also greatly 
aid the expansion of tlie business. Amount and character 
of available hired farm help has already caused many 
farmers to substitute sheep raising for some of their lines 
of production for which more and harder labor was needed. 

The necessity of utilizing the many milhon acres of land 
not now in farms will cause a great increase in the number of 
sheep kept. There are large bodies of such land in all the 
States traversed by the Appalachian Mountains. Much of 
the cut-over timber lands of Michigan, Wisconsin, and Min¬ 
nesota are suitable for sheep, though development of the 
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business can not take place at a more rapid rate than the 
clearing of the land for the production of winter feed. In 
some parts land now cleared will be more serviceable for 
the raising of winter stock feed than under its present use 
for raising crops to be shipped out. 

The southern cut-over lands seem more likely to bo used 
for some time, so far as sheep are concerned, in large areas 
under a semiranching system of management. 

There is still need of publicity and educational work 
regarding the safety of engaging in sheep raising. The long- 
continued circulation of misleading ideas as to the meaning 
of the history of the business in this country and as to the 
true economic place of sheep can not bo quickly overcome. 
Education and demonstration respecting methods of feeding 
and caring for sheep are widely called for. To a small extent 
this is being suppUed by agricultural extension agencies. 
In 1917 ton specialists in sheep husbandry commenced work 
in twelve States under cooperative arrangements between 
the Department of Agriculture and the States in which the 
work is done. 

Two active, nonprofit-making organizations, supported by 
private funds, commenced work in 1917 and give large prom¬ 
ise of extending and rendering more effective some phases of 
the work not so readily served by State and Federal agencies. 

There is particular need of more general demonstration 
and experimental work in sheep husbandry by the State 
agricultural experiment stations. With but one or two 
exceptions no data are obtainable from that source in regard 
to economical methods of growing lambs for market or in 
regard to wool production, although considerable valuable 
work has been done in studying economical rations for winter 
ewes and for fattening lambs. In the main the business of 
finishing purchased lambs probably will continue to decline. 
The prospects of a new and large sheep husbandry are chiefly 
along the line of producing lambs and wool—the lambs to 
be sold before reaching their sixth month. The greatest 
need of practical experimental work is not likely to bo dur¬ 
ing the period of war prices but during the time of readjust¬ 
ment of farming to now conditions which will follow the close 
of the war. 
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A larger development of the farm sheep industry than 
that reported for 1917 is to be expected. The continued 
development of this phase* of animal husbandry will con¬ 
tribute materially to the food and clothing supplies. It will 
also add stability to our systems of farming and play an 
inii)ortant part in the more complete utilization of our agri¬ 
cultural resources. 



TEAMWORK BETWEEN THE FARMER AND HIS 

AGENT. 


By C. E. Bassett, 

Specialist in Cooperative Organization^ Bureau of Markets. 

TT is doubtful whether any class of men offering service 
to the farmers has been as generally and as severely 
condemned as has the commission merchant—the mid¬ 
dleman—who accepts the surplus products of the farm 
on consignment and sells for a commission charge. While 
many striking cases have proved that, too often, there have 
been betrayals of trust on the part of city dealers to whom 
farm products have been consigned, it is doubtful if it can 
be demonstrated that all the shortcomings of the commis¬ 
sion business as now conducted are the fault of the commis¬ 
sion merchant. 

In commission transactions the farmer who makes the 
shipment is the principal and the comjuission merchant is 
his agent in an implied contract based upon the ordinary 
charges and practices of the commission business. In all 
contracts each party has certain rights and certain duties, 
and unless one of the parties performs all of his duties he 
has no right to blame the other party for a failure to secure 
the best results. The failure on the part of both parties to 
post themselves as to their respective duties leads to most 
of the trouble in this regard. 

CHOOSE FOR SHIPMENT PRODUCTS THAT WILL SHIP. 

In his early farming experience the writer made frequent 
use of commission merchants as a medium for marketing 
farm products which could not be disposed of to lo('al 
buyers. Many of these consignment deals were very dis¬ 
appointing, and it was easy to drop into the ranks of those 
who condenm before they investigate. 

Among the varieties of berries produced on our farm were 
a few that were of such attractive appearance and appetiz¬ 
ing flavor that it was natural to believe that shipment of 
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such fruit to the city market ought to be profitable. Imagine 
our surprise and indignation when our first shipments of 
these home-tested and approved varieties brought us small 
returns. Moreover, we were told on the account of sales 
that such berries were '^undesirable,and "soft and leaking.^^ 

The feeling that the transaction was not a fair one led to 
an investigation. Another fine shipment was made and the 
consignor arranged to be present, though unknown, when 
the sale was made. He was able to identify his shipment 
in the city market by the stencil number on each crate, 
but was astonished to learn that, however fine these berries 
might be when eaten fresh from the field, they were so soft 
and tender, that they could not reach the market in attrac¬ 
tive condition under the rough handling of quick transporta¬ 
tion. The lesson was to grow varieties that not only wore 
good, but that would carry. Tlie fault in this case was our 
own, rather than that of the salesman, and what he saw 
on the city market opened the eyes of the writer to the other 
side of this method of marketing. 

HOME MARKET VS. CITY MARKET. 

Farmers generally believe that it is best to sell at home 
when a fair price can be obtained, and they draw that con¬ 
clusion because they compare home sales with returns 
received for shipments made on consignment. How'ever 
sound the policy may be to sell at home when a fair price 
can be secured, no two plans of marketing are fairly com¬ 
pared unless they are practiced upon exactly the same grade 
of products, with other conditions fairly equal. 

When the farmer comes on his home market with a load 
of produce and meets a large number of eager bidders, he 
is inclined to sell. One of the reasons why there are so 
many bidders may be the attractive appearance and high 
quahty of the product, but the interest of the buyers is 
usually a sure indication that the market is strong; that is, 
that the bidders have reasonable assurances that if they 
buy they can sell again at a profit. Under such a condition 
the farmer is induced to sell. The next time the farmer 
appears on the market with a load of produce, the local 
buyers may show no interest and refuse to make any offer. 
This may be because the produce is not of good quality, 
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but as a rule it is a very good indication that the city mar¬ 
kets are and that the local dealers know that they would 
face a loss if they were to pay any price that the farmer 
would consider. With no local market, the farmer may be 
forced to consign his produce to a city commission house. 
Ilis possibly unattractive goods placed on an already over¬ 
stocked and weak market may bring unsatisfactory returns, 
no matter how faithfully the commission merchant may 
work to secure top prices and render an accurate and honest 
return for the consignment. It is often upon such experi¬ 
ences as these that the grower-shipper bases the conclusion 
that there are no honest dealers in cities, or that, if there 
be such, they are hard to find. 

“ LAST RESORT ” SHIPMENTS. 

Too often the commission consignment business is used 
as a last resort, and products, undesirable cither because of 
their low grade or because of the weak market, are dumped 
on the commission merchant. At such times his inabiUty 
to get the same price for low-grade products that others 
may secure for products of high grade may be taken as an 
evidence of his lack of business abihty or his general dis¬ 
honesty, or both. A fair test of the relative merits of the 
two ways of marketing can be obtained only by giving to 
both the home dealer imd the commission merchant equal 
amoimts of products of the same grade at the same time. 

Most of the farm produce sent to market on consignment is 
shipped without any previous notice to the commission mer¬ 
chant and he has no opportunity to prepare for its reception 
and sale. Nor are shipments made regularly, so as to enable 
the agent to build up a profitable demand for the products 
of the shipper. Business like this, which is spasmodic, 
careless, or otherwise not dependable, is not profitable. 

AVOID COMPETING WITH YOURSELF. 

One grower who took a great deal of care with his pack had 
created a sharp demand for his products and his brand was 
sought by discriminating buyers. Since he feared that one 
commission merchant would not be able to dispose of his 
entire shipment to advantage, he divided his daily shipment 
among four commission men in the same town. Not being 
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satisfied with the returns, he visited the city and discovered 
that the four dealers to whom he was sliipping were located 
not only on the same street, but in the same block, and two 
of them in the same storeroom. The shipper's fancy-packed 
products were on sale at four places, and buyers were 
forcing the four dealers to compete, with a resultant cut in 
prices. The farmer changed his method, shipped all of this 
product to one agent who could fix a fancy price for this 
fancy pack, and there was no competition to destroy his 
market. 

SUGGESTIONS FOR SHIPPERS. 

For those who contemplate the use of commission men as 
marketing agents, the following suggestions are offered: 

1. Kjiow your agent. Select one who has a reputation 
backed by experience, an advantageous location, and com¬ 
petent help. A pei'sonal visit will help the farmer in decid¬ 
ing these points. Have a clear understanding as to charges 
to be made for services—selling, cartage, storage, repacking, 
etc. Avoid imknown firms that make unretisonable promises 
as to what they will do with sliipments. Among so many 
dealers it is not surprising that some get into the business 
who secure trade through fraudulent representations and 
who drop out of sight as soon as a clean-up" has been 
effected. 

2. Know your market. From your carefully selected 
agent learn the needs of the market, the most desirable 
vivrieties to raise, proper containers in which to pack and 
ship, stylo of pack most desired, the use of labels or brands, 
proper amounts and time of shipment, and local preferences, 
such as that for white eggs in Chicago and for brown eggs 
in Boston. Try to cater to existing market demands, 
rather than to force your own ideas as to what the trade 
ought to consume. 

3. Make regular sliipments. Instead of making the city 
commission district the dumping ground for what your local 
dealers will not buy, keep your city agent regularly supplied 
with what his trade will take, thereby helping him stabilize 
the business in which you are both concerned. 

4. Keep each other informed. Early in the shipping 
season the farmer should give his agent a careful estimate 
of what may be expected, and no material changes in the 
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quantity of the regular shipment should bo made imless a 
prompt notice is given the agent, in order that he may secure 
purchasers in case of increase or arrange to care for his 
regular customers if shipments will not meet requirements. 
Successful shippers make frequent use of the telegraph or 
long-distance telephone to keep agents posted as to changes 
in sliipments. The agent should also be expected to keep 
the shipper informed as to any changes in the requirements 
of the market. 

5. Avoid frequent changes in agents. Some shippers 
prefer to divide their shipments each day among numerous 
commission merchants in the same market. While it may 
be wise under certain conditions to check one agent by the 
sales of another, the most successful consignor seems to be 
the one who selects an agent with great care and then sticks 
to him, eooperatmg with him in every possible way and 
carefully scrutinizing all settlements. The honest agent is 
glad to do his part in such ^Heamwork^^ and welcomes the 
most exacting examination of liis methods. 

TEAMWORK ESSENTIAL TO SUCCESS. 

As already indicated, marketing farm products through 
the commission house is a partnership affair, and no partner¬ 
ship can be a complete success unless each ptirtner does his 
best and is willing to make it possible for the other to work 
to the best advantage. Teamwork always counts, and never 
more than in the relation of principal and agent, as it exists 
between the farmer and his commission man. 




GROWTH OF THE BEEF-CATTLE INDUSTRY IN 
THE SOUTH. 


By F. W. Farley, 

Anvrnal IIuBhandry Division^ Bureau of Animal Industry. 

G rowing good beef cattle is a new industry 'in the 
South, but one that has grown so rapidly in the 
last few years that it is now among the leading phases of 
southern agriculture. Ten years ago, when cotton was the 
principal crop, very little attention was given to the im¬ 
provement of beef-cattle herds, although the actual number 
of these cattle was greatt>r than at present. The interest in 
the beef-cattle business in the South that took root so sud¬ 
denly was due to two principal factors, the first and most 
important of which was the invasion of the cotton boll 
weevil, and the second the changed conditions in the cbm 
belt and on the western ranges. 

Statistics show that there was a gradual decrease in all 
beef animals in the cotton bolt from 1900 to 1914, after 
which there was a gradual increase to 1917. However, 
these figures do not indicate the actual development that 
has come about, since the greatest improvement has been 
made in quality rather than in numbers. When cotton 
reigned supreme, farmers kept their steers until they were 
5, 6, and even 8 years old before Inarketing them. Tins 
practice gradually changed as interest in beef-cattle raising 
became more intense, farmers selling their cattle at an 
earlier age from year to year until now very few are kept 
beyond three years. At the same time more attention has 
been given to marketing, and as a result a minimum number 
‘ of cattle are kept other than the breeding stock. 

The number of cattle from the State of Mississippi sold 
on the St. Louis stockyards in 1908 was 8,000, while in 
1916 it had risen to 162,000. Even* though those figures 
represent only one State in which the increase was probably 
greater there than in some of the others, they indicate that 
the South is producing more beef animals now than it has 
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ever produced before. Also, since the larger part of these 
sales were of steers, the estimates of tho number of cattle 
in the South in tho last few years has included more cows 
and fewer 4-, 5-, and 6-year-oid steers in proportion than in 
previous years, theroby showhig but a small increase in 
numbers, though the breeding capacity and actual produc¬ 
tion have become much greater. These figures have another 
significance which is gratifying, in that the cattle shipped 
out wore largely scrubs, whereas pure-bred bulls and good 
breeding cows were being shipped in at the same time to 
take their place on tho farms. 

Estimated number of beef cattle in eleven cotton-belt States from 1900 to 1917. 


[From census an4 Department of Agriculture reports.] 


Year. 

Number. 

Year. 

Number. 

19(X)J. 

1(). byi.O.*)!) 

1913.1_ 

10.727.000 

190fi. 

14 533.386 

1914. 

10,666,000 

11)10'. 

12 20:1.5(51 

1915. 

10,668,000 

laii. 1 

11.701.000 

1916. 

11,259.000 

1912.1 

11.175 0(K) 

1917. 

11,456.000 


* Census. 


In order to get a clear idea of tho growth of tlio boof- 
cattle industry in tho South, several factors must be taken 
into consideration, tho most important of wliich arc tho 
progress of tick eradication, the number of pure-bred bulls 
and cows brought in, the number of silos and banis built, 
tiic increased number of improved pastures and farms, and 
tho application of bettor methods of feeding and marketing. 

Tlio year 1909 really marked the beginning of tho beef- 
cattle business on a practicable basis in the South. 

FORMER CONDITIONS. 

Before the Civil War southern slaveholders took a great 
deal of pride in havuig a few woU-brod cattle of the Devon 
and Shorthorn breeds on their plantations, and the blood of 
these cattle is still fomid in the native southern herds in a 
few rich-red, big-framed cows. 

Texas has been a cattle-breeding ground for three-quarters 
of a century or more, corn-belt feeders having gone there 
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for steers as early as the forties; however, the only cattle 
produced there then were the Texas ^Tonghoms/’ About 
tliirty years ago the ranchmen began to bring in pure-bred 
bulls, mostly Shorthorns and Ilerefords, with which to grade 
up their herds. To-day the Texas ^Tonghom^^ is almost 
extinct, and while most of the large ranches have been cut 
up into smaller ranches and farms, they are stocked with 
high-grade and pure-bred Hereford herds on a Shorthorn 
foundation, and there is a large annual sliipmcnt of these 
cattle to other States for breeding purposes and to supply 
food lots. A few range herds of Angus cattle are foimd, 
and on the ranches along the Gulf coast Brahman cattle are 
quite numerous. 

In the States of Louisiana, Arkansas, Mississippi, Alabama, 
Florida, Georgia, and South Carolina, especially where cotton 
was the principal crop, little thought was given to inteUi- 
gent selection and brcedbig of beef cattle. The use of scrub 
bulls was so general and inbreeding so intense that the native 
mongrel cattle with very few exceptions wore very inferior 
and no improvement was made until the appearance of the 
cotton boll weevil, which forced the farmers into the cattle 
busmess. These States have always offered the same ad¬ 
vantages for beef-cattle production that they offer at the 
present time, but so long as the landlords of the cotton 
plantations could produce cotton on a large scale with cheap 
farm labor and very little personal supervision, it furnished 
a very tempting and easy means of making money. Al¬ 
though the ravages of the boll weevil took the vitals out of 
the single-crop system thousands of farmers still continued 
to phuit cotton, and until they actually faced bankruptcy 
refused to abandon a system tWt had given them so many 
years of comparative ease. 

THE BOLL-WEEVIL INVASION. 

The boll weevil, which invaded Texas in 1892, made its 
appearance in Louisiana in 1903 and graduaffy spread across 
the State, reaching Mississippi in 1907. Within three years 
it had invaded two-thirds of that State and had made its 
way into southwestern Alabama. In 1914 the weevil- 
infested territory included the eastern half of Texas, the 
southeastern part of Oklahoma, the southern half of Arkan- 
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sas, the whole of Louisiana and Mississippi, and the south¬ 
western half of Alabama^ By 1917 the infested territory 
had increased so as to include also the whole of Alabamai 
two-thirds of Greoi^ia, and northern Florida. 

It was during the period of 1909-1914 that the great de¬ 
pression came, Louisiana and Mississippi being hit harder 
than any of the other infested States. Cotton had always 
been readily accepted as collateral, and banks made the 
practice of lending thousands of dollars annually on that 
crop. These loans were safe so long as the cotton crop was a 
certainty, but at this time farmers had suffered several years 
of crop failure, due to the destructive work of the weevil. 
It was necessary for them to continue to borrow money, 
however, in order to operate, and the bankers continued to 
advance them loans from year to year thinking that the next 
would be a good crop year and that they could then collect 
past-due loans. The situation grew worse, however, and as 
a result hundreds of banks failed. In the State of Mis¬ 
sissippi the boll weevil drove one-fourth of the banks into 
bankniptcy. Cotton farmers were simply forced out of 
business, cotton gins became idle, and plantation after 
plantation was left uncultivated. Land values dropped so 
suddenly that in 1909 plantations in Louisiana which had 
been valued at $40 and $50 an acre only a year or so before 
could be bought for $5 to $10 an acre. This same condition 
existed in Mississippi in 1913 and 1914. Of necessity 
farmers began to look for some new industry that would fit 
into their farm operations and take up the lost motion. 
They first took up trucking, but that enterprise did not prove 
to be profitable as a substitute for cotton because only a few 
sections were suitable for conducting operations on a large 
scale. 

It was then that the South^s mild chmate, wonderful 
carrying capacity of pasture for eight or nine months a year, 
heavy yields of the different legumes, large yield of by¬ 
products from cotton seed, and laigo yields of grain most 
forcefully suggested cattle raising. There were a few farmers 
who had foreseen the critical situation at the outset and had 
got in on the ground floor of the cattle business by stocking 
their farms with breeding cows and good bulls. These men 
suffered least from the boll-weevil invasion because they were 
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prepared and ready to meet the new conditions when they 
came. Their work along constructive lines had much to do 
with the establishment of the beef-cattle industry of the 
South. 

CHANGE OF CONDITIONS IN CORN BELT AND ON WESTERN 

RANGES. 

The slump in prices of cattle during the early nineties, to¬ 
gether with a rapid advance in land values in the Middle 
West, induced farmers throughout this section to cut down 
the size of their herds and convert their pastures into corn 
and wheat fields, thereby forcing cattle feeders to go to the 
western ranges for steers to fill their feed lots. With the 
elapse of only a few years, however, the seriousness of this 
situation became evident. The breeding herds of beef cattle 
on the western ranges had gradually diminished owing to 
settlement, thus further reducing the supply of steers for 
the corn-belt feed lots. This in turn made it necessary for 
the cattle feeders to look for other sources from which to 
obtain cattle if they were to maintain their status in the 
feeding business. They directed their attention toward the 
South as a possible breeding ground, and although they were 
skeptical as to the ability of the South to supply them with 
cattle, their interest having been turned in that direction, 
it no doubt had a marked influence on the rapid development 
of the industry that has come about. 

BEEF-CATTLE EXPERIMENTAL WORK. 

In 1904 the Bureau of Animal Industry, in cooperation 
with the Alabama Experiment Station, inaugurated a 
series of extensive beef-cattle experiments in Alabama for 
the purpose of working out the most profitable methods of 
feeding and handling beef cattle in that section of the South. 
This work was carried on until 1913, after which it was trans¬ 
ferred to Mississippi, where it was continued in cooperation 
with the experiment station of that State, one experiment 
being carried on at Canton in the brown-loam section and 
another at Abbott in the black-prairie section. The work 
is still in progress, and during the present year the work at 
Abbott was transferred to Collins, in the cut-over pine section. 

In 1913 beef-eattle experimental work similar to that 



332 Yearhook of the Department of Agriculture. 

conducted in Alabama and Mississippi was inaugurated in 
the mountainous section -of North Carolina by the Bureau 
of Animal Industry in cooperation with the North Carolina 
Experiment Station. In this case the object is to deter¬ 
mine the most profitable lines to follow in handling beef 
cattle in the mountains of that and adjoining States. This# 
work also is still in progress. 

The results of all the above work that has been completed 
have been published in United States Department of 
Agriculture and State bulletins and distributed to farmers 
and cattlemen throughout the South. In adtlition beef- 
cattle specialists of the Southern States are using the results 
in their work and are having success in introducing them 
into beef-cattle operations. 

WORK OF EXTENSION FORCES. 

As soon as the boll weevil had thoroughly demonstrated 
that cotton would perhaps never again bo safe as an ex¬ 
clusive crop, the farmers were in a frame of mind not only 
to receive but to seek advice and information on the cattle 
business and to put this advice into execution. The exten¬ 
sion forces of the United States Department of Agriculture 
and the State colleges had been active in continually agitat¬ 
ing this very sensible and safe phase of diversification and 
soil building; persistently urging and demonstrating the 
production of feed crops and ptistures and the introduction 
of better breeding stock, thus revealing the possibilities of 
the boef-catile industry, and teaching the people by prac¬ 
tical demonstrations the proper methods of feeding and 
handling beef cattle. This work elicited a hearty response. 
The demand for information became so great that the 
regular extension forces could not comply with all the 
requests. 

In 1914 a special appropriation was made with which the 
Animal Husbandry Division of the Bureau of Animal 
Industry placed beef-cattle specialists in the Southern 
States to work in tick-free areas in cooperation with the 
extension forces and the county agents. The services and 
advice of these specialists were given to farmers on the 
improvement of pastures for beef cattle, the selection and 
b ri nging in of pure-bred bulls, the construction of beef- 
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tattle sheds and barns, the most econtmical methods of 
feeding cattle for market, the proper selection and culling 
of breeding herds, the forming of live-stock associations, 
and any other work pertaining to the promotion of the beef- 
cattle industry. 

The following summary shows the total results of work 
done by the specialists and county agents along beef-cattle 
lines throughout the period July 1, 1914 to July 1, 1917. 

Results of work done by beef-cattle specialists and county agents in beef-cattle 
extension in the South {fiscal years tOlS^ 1916, and 1917). 


Nature of work. 

1915 

1916 

1917 

Puro-bred bulls brought in. 

[ 2.647 1 

2,552 

6,482 

Puro-brod cow s brought in. 

3,972 

3. S29 

9,750 

(irado brooding and fot^ding cattle brought in. 

7,372 

10.237 

22,588 

Live-stock associations organized. 

35 

21 

25 

Silos constructed.. 

76 

217 

113 

Forage crop demonstrations for beef cattle conducted. 

172 

112 

42 

Cattlo-foc<ling demonstrations conducted. 

SO 

ISl 

208 

Number of cattle fed in demonstrations. 

9.06S 

11.2S4 

5.517 

Cooperative sales of fat cattlo belonging to small foo<lers. 


7 

15 

Farmers’ mootings addressed on beef-cattle subjects. 

250 

5S4 

539 

Number of tarmors addressed at mootings. 

19,000 

62,454 

58.786 

Number of farmers given specific advice on becf-cattle operations... 

2,514 

j 3,552 

5.300 

Demonstrations given of roping, castration, dehorning, and vac¬ 




cinating cattlo. 


118 

207 






This summaiy includes only the personal services rendered 
and does not include results secured in an indirect way. For 
instance, in many cases where a farmer was induced to buy 
a pure-bred bull and castrate his scrub, to buUd a barn or 
silo, to plant a permanent pasture, to build a dehorning 
chute and dehorn his cattle, or to conduct a cattle-feeding 
demonstration, it often resulted in several farmers in the 
neighborhood doing the same things. 

CATTLE-FEEDING DEMONSTRATIONS. 

One of the more important things that the southern cattle¬ 
men yet had to learn after they had started in the beef-cattle 
business was to feed and finish their cattle for market instead 
of selling them in a thin condition. The cattle-feeding dem¬ 
onstrations conducted by the beef-cattle specialists have 
proved to bo one of the most effective and practical agencies 
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in bringing about a change in this practice. As a result of 
these demonstrations many farmers who otherwise hesitated 
to venture into a locally untried industry have become con¬ 
vinced that it is more profitable to finish their cattle on feeds 
that can be grown on their own farms, thereby returning 
these feeds back to their farms in the form of manure, than 
to sell them thin. They haVe learned that even the native 
cattle can be fattened on cottonseed meal or velvet beans, 
together with a roughage, and that they will bring a much 
better price on the market than they had been accustomed 
to getting. In these cattle-feeding demonstrations weights 
and records were kept by the specialist or county agent and 
at the conclusion of the demonstration farmers’ meetings 
were held on the farm whereby farmers had the opportimity 
of seeing the cattle and studying the results obtained. 

The following table gives the data obtained from four dem¬ 
onstrations conducted in Georgia, Alabama, and Mississippi 
in 1916, which are illustrations of numerous other demon¬ 
strations of like kind. 

/ 

Record of feeding demonstrations in Georgia^ Alabama^ and Mississippi (1916), 


Detail of work. 

Steer 

feeding, 

Hart 

County, 

Qa. 

Calf feeding, Sumter 
County, Ala. 

Steer 

feeding. 

Hinds 

County, 

Miss. 

Loti. 

Lot 2. 

Number of cattle. 


39 

42 

30 

84 

Days fed. 


91 

150 

120 

126 

A verage initial weight. 

pounds.. 

647 

372 

540 

646 

Average final weight. 

...do_ 

956 

585 

711 

897 

A verage total gain. 

...do.... 

309 

213 

171 

251 

Average dally gain. 

...do.... 

3.4 

1.42 

L42 

1.09 

Average daily ration (full feed); 






Cottonseed meal. 

...do_ 

6.25 

2.75 

3.12 

3.76 

Shelled com,. 

...do.... 


2.00 

LOO 


Cracked com. 

...do_ 




2.44 

Com silage. 

...do_ 

33.25 

17.00 

22.00 

41.00 

Corn stover. 

. ..do_ 

2.50 




Mixed hay. 

.. .do_ 

(®) 

2.00 

5.00 

4.06 

Pcavinehav. 

_do_ 


1.50 

2.00 


Cost Of feed per hundredweight of gain_ 

S4.35 

97.87 

98.77 

98.48 

loitial cost per hundredweight.. 


95.34 

95.60 

95.60 

94.50 

Selling price per hundredweight. 


97.86 

97.00 

97.25 

97.82 

Average profit per head. 


927.21 

93.36 

96.19 

97.70 


a Velvetrbean pasture lor 16) days charged at 116. 
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The results of beef-cattle extension work are brought out 
more forcefully through the fact that at least 75 per cent of 
the beef cattlemen of the South are now using pure-bred 
bulls, 50 per cent have silos and improved pastures on their 
farms, and 30 per cent finish cattle for market. 

BABY-BEEF CLUBS. 

Another important phase of beef-cattle extension work 
is the organization of baby-beef clubs of boys from 10 to 18 
years old. This work is really divided into two phases— 
^‘baby beeves’^ and “pure-bred calves.” '^Fho work with 
pure-bred calves is having a wonderful effect in stimulating 
an interest for better breeding cattle, while the baby beeves 
give practical demonstration in putting the proper finish on 
steers for market. 

The first baby-beef club oi^anized in the South was started 
in Covington County, Miss., in the fall of 1914. The 
calves were fed throughout the winter and spring and sold 
the following May at the baby-beef club show, bringing 2^ 
cents a pound more than any other cattle sold in the county 
at that time. The State club was organized in 1915 as a part 
of the bcef-catUe demonstration work and a State show was 
held at the State fair in October. In 1916, 21 banks in the 
State advanced $10,000 to finance the boys in buying calves 
and giving premiums. In addition to this the Illinois Cen¬ 
tral Railroad gave as prizes to the winners in each of nine 
counties five pure-bred bulls. The prize-winning calves, 
together with the bulls given as prizes, were exhibited at the 
State fair in October. During the fall of 1915 a State club 
was also organized in Texas, where the State show and con¬ 
test was held at Fort Worth the following spring. Additional 
State clubs were organized in Oklahoma, Alabama, Georgia, 
South Carolina, and Florida in 1916 with a total membership 
of 2,722 in the seven States. 

THE PURE-BRED CATTLE BUSINESS. 

The establishment of pure-bred herds of beef cattle in the 
South has progressed as rapidly as conditions would permit. 
At the present time there are a large number of small breed¬ 
ers of pure-bred cattle, and a few herds that take rank with 



336 Yearbook of the Department of AgricfuUure* 

the leading herds of the United States, both as to size and 
excellence of animals produced. These pure-bred cattle are 
making money for their owners and are a source of inspira¬ 
tion to others. The produce are readily sold; in fact, during 
the past two years the breeders have not been able to supply 
the local demand. 

The first public sale of pure-bred cattle in the South of 
which there is any record was held at Oklahoma City, Okla., 
in February, 1903, and consisted of 56 head of Shorthorns. 
The second sale was at Auburn, Ala., in February, 1904. 
This offering consisted of 53 head of Herefords and was dis¬ 
tributed among farmers of Alabama and Georgia. Most of 
these cattle later died of tick fever. 

A few subsequent sales were held each year, but very little 
was accomplished in this respect until about 1914. At this 
time pure-bred breeders in the North, breed associations, 
and cattle dealers saw opportunities for the sale of large 
numbers of pure-bred cattle following the eradication of the 
tick, and began to hold public scales at more frequent in¬ 
tervals. 

In the accompanying table, showing the number of public 
sales of pure-bred beef cattle held in the Southern States by 
years, as reported in the leading breed and agricultural jour¬ 
nals, it will be noted that the 11 sales held from 1903 to 1913, 
inclusive, have been totaled as a whole rather than by years 
because of the fact that there were so few sales during 
this period and also because the beginning of 1914 marks 
the time when the most rapid advance in the number of 
sales began, Li the 73 sales held during 1914, 1915, 1916, 
and the first 10 months of 1917, as shown by the table, 
1,250 bulls sold for an average price of $274.25 and 1,899 
females sold for an average price of $305.49, or a total of 
3,149 pure-bred beef animals sold for an average of $293.08 
per head* 



Yearbook U S Dept of Agriculture, 1917. 


PLATE LI. 



FIG. 2-FIVE YEARS AGO THIS WAS A COTTON PLANTATION. NOW 
THE NEGRO CABINS ARE EMPTY AND THE COTTON FIELDS ARE 
SODDED TO LESPEDEZA AND BERMUDA GRASS, ON WHICH GOOD 
ANGUS AND HEREFORD CATTLE GRAZE. 
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PLATE Lll 



FIG 1 -FARMERS AT A CATTLE FEEDING DEMONSTRATION 



FIG 2—PURE BRED SHORTHORN CALVES ON A SOUTHERN PLAN¬ 
TATION GRAZING ON A PERMANENT PASTURE OF HOP CLOVER, 
WHITE CLOVER LESPEDEZA, AND BERMUDA GRASS. 
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PLATE LI 11 



NATIVE SOUTHERN GRASS FED CATTLE READY TO BE LOADED ON 
CARS THE DEHORNED ONES (UPPER PICTURE) SOLD FOR 60 
CENTS A HUNDRED POUNDS MORE THAN THOSE WITH HORNS. 
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PLATE LIV. 



FIG. 2.—A COMMUNITY STOCKYARD AND SHIPPING PENS IN THE 
MOUNTAINS OF NORTH CAROLINA, FROM WHICH THOUSANDS 
OF GRASS-FED STEERS ARE SHIPPED ANNUALLY. 
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Ptiblic »ale$ of beef cattle held in Southern Statee (1903 to 1917), 


Date. 


Febj 12,1903 

Feb. 17,1904 
Nov. 22,1905 
Mar. 22,1900 
Mar. 23,1900 
Mar. 20,1907 
Mar. 21,1907 
Apr. 9,1907 
Mar. 10,1911 
Mar. 14,1912 
Mar. 14,1913 


Jan. 10,1914 
Mar. 11,1914 
Mar. 17,1914 
Apr. 7,1914 
Apr. 10,1914 
June 0,1914 
June 8,1914 
Aug. 12,1914 

Do. 

Aug. 13,1914 


Jan. 1,1915 
Feb. 25,1915 
Mar. 17,1915 
Mar. 18.1915 
Mar. 19,1915 
Apr. 17,1915 
July 24,1915 
Sept. 23,1915 

Do. 

Got. 10,1915 
Nov. 8,1915 
Nov. 4,1915 
Nov. 19,1915 
Nov. 20,1915 
Deo. 20,1915 


Place of sale. 

Breed. 

Number of 
animals 
sold. 

Average price. 

Number 
remaining 
in South. 

Bulls. 

Cows. 

Bulls. 

Cows. 

Bulls.'cows. 

Oklahoma ('ity, 

Shorthorn.. 

17 

39 

V55.00 

$117.50 

17 

39 

Okla. 








Auburn, Ala. 

Hereford... 

27 

26 

197.60 

228.85 

27 

26 

San Antonio, Tox... 

Shorthorn.. 

7 

6 

115.71 

263.33 

7 

6 

Fort Worth, Tex.... 

.do. 

12 

10 

173.00 

137.50 

12 

10 


Hereford... 

32 

14 

141.40 

126.07 

32 

14 


Shorthorn.. 

* 11 

28 

78.95 

97.45 

. 11 

25 


Hereford... 

10 

22 

137.64 

176.98 

10 

22 

Nashville, Tenn. 

... .do. 

13 

30 

129.88 

166.75 

13 

30 

Jackson, Miss. 

.do. 

lA 

28 

241. no 

170 00 

15 

27 



12 

30 

215 00 

142 85 

12 


.do. 

.do. 

21 

18 

273.80 

225 25 

20 

18 

Totals and aver- 


178 

251 

176.96 

159.27 

176 

247 

ages, 1903-13. 








Memphis, Tenn. 

Hereford... 

18 

32 

210.55 

154.70 

18 

32 

Fort Worth, Tex.... 

... .do. 

19 

22 

168.98 

189.02 

18 

21 

Jackson, Miss. 


14 

27 

4.58.90 

.899 2.5 

14 

24 

Memphis, Tenn..... 

Angus...... 

34 

26 

16L60 

145 95 

34 

26 

Livingston, Ala. 

Shorthorn.. 

14 

26 

221.07 

199.42 

14 

26 

McMinnville, Tenn.. 

Hereford... 

23 

27 

198.24 

221.76 

22 

27 

Fayetteville, Tenn.. 

.do. 

23 

27 

179.36 

200.64 

22 

27 

Meridian, Miss. 

Angus..._ 

12 

24 

122JM 

139 45 

12 

24 

.do. 

Shorthorn.. 

8 

20 

126. 25 

167.45 

g 

70 

....do. 

Hereford... 

13 

25 

190.80 

18,5.20 

13 

25 

Totals and aver¬ 


178 

256 

202.55 

201.56 

175 

252 

ages, 1914. 



1 





Albany, Ga. 

Shorthorn.. 

16 

1 39 1 

162.25 

172.07 

16 

39 

Oklahoma, Okla.... 

Hereford.. 

13 

2 

220.00 

125.00 

13 

2 

Jackson, Miss. 

.do. 

19 

26 

535.55 

345. 25 

19 

25 

Meridian, Miss. 

t. .. ..do...... 

4 

11 

140.00 

161.10 

4 

11 

Siloam, Ga. 

.do. 

15 

33 

174.00 

137.00 

15 

33 

San Angelo, Tex_ 

.do. 

12 

30 

187.00 

177.00 

12 

30 

Huntsville, Ala. 

.do. 

14 

19 

232.63 

256.38 

14 

19 

Knoxville, Tenn.... 

.do. 

16 

37 

222.80 

234.30 

16 

37 

Midland, Tex. 

... .do. 

34 

i 

258.00 

267.00 

34 

14 

Quitman, Ga. 

.do. 

18 

22 

167.09 

186.91 

17 

21 

Maoon, Oa. 

.do. 

V 19 

24 

182.00 

164.00 

19 

24 

SLoreveport, La. 

.do...... 

27 

11 

165.00 

162.00 

27 

11 

Atlanta, Oa. 

.do. 

29 

17 

810.93 

439.41 

27 

17 

Siloam, Oa. 

....do. 

9 

29 

109.60 

151.10 

9 

29 

Jackson, Tenn. 

—.do. 

13 

9 

155.00 

130.00 

13 

9 

Totals and averw 


268 

823 

252.75 

209.50 ; 

; 255 ‘ 

321 

ages, 1915. 






1 



29190*—YBK 1917-22 
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Public sales of beef cattle held in the Southern States {190S to 1917 )—Oontd, 


Date. 

Place of sale. 

Breed. 

Number of 
animals 
sold. 

Average price. 

Number 
remaining 
in South. 




Bulls. 

Cows. 

Bulls. 

Cows. 

Bulls. 

Cows. 

Jan. 26,1916. 

Salisbury, N. C. 

Angus. 

12 

22 

105.06 

150.95 

12 

48 

Feb. 2 , 1916. 

Montgomery, Ala... 

.do. 

17 

30 

96.02 

129.98 

16 

12 

Feb. 23,1916. 

Memphis, Tenn. 

Shorthorn.. 

18 

42 

314.00 

276.30 

17 

37 

Mar. 3,1916. 

Childress, Tex. 

Hereford... 

16 

27 

123.00 

160.00 

16 

27 

11 

Mar. 7,1916. 

Oklahoma, Okla.... 

.do. 

46 

11 

143.00 

216.00 

44 

Mar. 8,1916. 

Knoxville, Tenn.... 

Angus. 

18 

25 

193.55 

285.00 

17 

18 

Mar. 14,1916. 

Fort Worth, Tex.... 

Shorthorn.. 

12 

16 

173.76 

277.60 

12 

4 

Mar. 23,1916. 
Mar. 27,1916. 
Mar. 28,1916. 

Watonga, Okla. 

.do. 

5 

30 

19 

878.00 

476.19 

4 

23 

18 

Jackson, Miss. 

Hereford_ 

21 

189.52 

246.58 

20 

.do.... 

.do. 

17 

28 

538.23 

494.68 

11 

17 

Mar. 29,1916. 
May 3,1916. 

Orrville, Ala . 

.do. 

22 

7 

23 

38 

199.80 

198.70 

22 

7 

23 

37 

Atlanta, Ga. 

_do. 

270.67 

323.50 

May 4,1916. 
May 9,1916. 
May 10,1916. 
Aug. 10,1916. 

.do. 

.do. 

7 

38 

35 

328.57 

321.00 

7 

37 

Tulsa, Okla. 

Shorthorn.. 

7 

233.57 

285.71 

6 

30 

Lawhon, La. 

.do. 

6 

15 

18 

132.03 

237.22 

162.96 

6 

14 

Shreveport, La. 

.do. 

8 

292.78 

8 

16 

Aug. 12,1916. 

McMinnville, Tenn. 

Hereford... 

17 

20 

178.00 

265.00 

17 

20 

Sept. 14,1916. 
Sept. 29,1916. 

A mArilln^ Tox. 

.do. 

45 

38 

7 

393.50 

370.54 

415.00 

292.00 

44 

34 

* 6 

Midland, Tex. 

.do. 

16 

16 

Oct. 20,1916. 

Atlanta, Ga. 

.do. 

10 

10 

279.30 

331.00 

9 

10 

Oct. 21,1910 

Meridian, Miss. 

.do. 

24 

18 

186.60 

171.00 

24 

18 

Oct. 24.1916. 

Nashville, Tenn. 

Angus. 

6 

26 

295.83 

342.11 

6 

22 

Oct. 28,1916. 
Nov. 15,1916. 

Tulsa, Okla. 

Shorthorn.. 

3 

23 

92 

250.00 

136.28 

274.78 

165.72 

3 

37 

22 

82 

Chickasha, Okla.... 

.do. 

38 

Nov. 23,1916. 

Watonga, Okla. 

.do. 

7 

31 

440.00 

643.87 

0 

25 

Nov. 24,1916. 

Nashville, Tenn. 

Hereford... 

16 

37 

243.48 

234.30 

13 

37 

1916. 

.do. 

Angus. 

14 

33 

209.00 

263.00 

13 

27 





Totals and aver¬ 


457 

730 

246.81 

278.63 

430 

639 


ages, 1916. 



Jan. 1917. 

Salem, N. C. 

Shorthorn.. 

16 

20 

43 

I 

4 

179.03 

190.00 

351.00 

220.96 

144.33 

390.00 

16 

20 

43 

4 

Jan. 13,1917. 
Feb. 16,1917. 

Baton Rouge, La.... 

.do. 

12 

5 

12 

6 

Fort Worth, Tex.... 

Hereford... 

Feb. 19,1917. 

Memphis, Tenn. 

.do. 

19 

41 

205.00 

239.40 

18 

41 

Feb. 21,1917. 

Amarillo, Tex. 

.do. 

41 

6 

292.00 

242.50 

,87 

6 

Feb. 26,1917. 

Memphis, Tenn. 

Shorthorn.. 

12 

37 

643.32 

392.03 

11 

29 

Feb. 27,1917. 

Jackson, Tenn. 

.do. 

1 

17 

33 

776.00 

294.83 

405.69 

867.91 

1 

13 

15 

29 

Mar. 14,1917. 

Fort Worth, Tex.... 

.do. 

14 

Mar. 21,1917. 

Watonga, Okla. 

V_do. 

10 

26 

404.50 

636.16 

9 

26 

Mar. 22,1917. 

Knoxville, Tenn.... 

.do. 

21 

1 29 

164.04 

179.13 

21 

29 

Mar. 22,1917. 

.do. 

... .'.do. 

5 

10 

24 

21 

228.00 

nn 

g 

10 

21 

21 

Apr. 6,1917. 

Atlanta, Qa. 

.do. 

10 

25 

274.25 

246.00 

838.08 

210.00 

10 

25 

Apr. 7,1917. 

Jackson, Miss. 

Hereford... 



May 12,1917. 

Morristown, Tenn.. 

.do. 

8 

31 

192.00 

176.40 

8 

31 

May 16,1917. 

Watonga, Okla. 

! Shorthorn.. 
.do. 

5 

34 

86 

1 002 00 

808.62 

5 

29 

May 16,1917. 

Tulsa, Okla. 

7 

609.28 

627.08 

7 

32 
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F'uhlic sales of beef cattle held in the Southern States (190S to 1917) —Contd. 


Date. 

Place of sale. 

Breed. 

Number of 
animals 
sold. 

Average price. 

Number 
remaining 
in South. 

BullsJ 

Cows. 

Bulls. 

Cows. ' 

1 

Bulls. 

Cows. 

Hay 

20,1017. 

Demopolis, .\Ia. 

Hereford... 

10 

20 

254.00 

289.00 

10 

20 

Hay 

23,1917. 

Berryville, Ark. 

Shorthorn.. 

14 

33 

178.00 

167.00 

14 

33 

Oct. 

13,1917. 

Amarillo, Tox. 

Hereford... 

34 

40 

398.89 

446.21 

32 

38 

Oct. 

23,1917. 

Nashville, Term. 

Angus. 

U 

39 

271. TiO 

308.00 

10 

24 

Dec. 

2,1917. 

Jackson, Miss. 

Hereford... 

28 

92 

1,044.14 

877.12 

13 

74 



Totals and aver¬ 


357 

590 

360.68 

436.48 

328 

529 



ages, 10 mos. of 










1917. 




1 

1 






Grand totals and 


1,428 

2,150 

262.12 

288.42 

1,364 

1,985 



averages, 1903- 










1917. 









The table above represents approximately one-third of all 
the pure-bred beef animals sold in the South at public auc¬ 
tion during the period covered, the other two-thirds being 
sold through State, county, and community associations, 
of which there are no official records. 

EFFECTS OF TICK ERADICATION. 

The improvement of the beef herds in the South by bring¬ 
ing in good breeding cows and pure-bred bulls with which 
to stock the abandoned cotton fields and to grade up the 
native cows, is so closely allied with the eradication of the 
cattle tick that the one can not be discusssed clearly and 
effectively without discussing the other. In fact, this im¬ 
provement would not have been possible had tick eradica¬ 
tion not preceded it. The eradication of the tick has removed 
one of the greatest burdens that all cattlemen had to deal 
with. Since it has been made evident that the cattle tick 
can be eradicated and is doomed to be expelled from the 
South, and with a more recent assurance of this fact by 
State-wide tick-eradication laws, thousands of farmers have 
gone into the cattle business who would not do so before. 
The work has not only removed the tremendous danger but 
has demonstrated that cattle can be produced now much 
more cheaply pound for pound than when both cattle and 
ticks had to be fed. 
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With the exception of a few sections of the South the eradi¬ 
cation work has progressed rapidly enough to make for the 
best welfare of the beef-cattle industry, in view of the fact 
that the farmers at the outset of the transformation were 
cotton raisers and not cattlemen, and that therefore it was 
necessary for them to learn the business as they gradually 
grew into it instead of plunging into the business and learn¬ 
ing it afterward. 


Progress m tick eradication in 11 cottOK-heJt State}* 
(Julj 1,1906, to Doc 1,1917 ) 


State 

Coiin- 
ties m 
fectod 
July 1, 
1906 

Counties 
infected 
Dec 1,1917 

Counties 

released. 

Area 
Infected 
July 1, 

Area 
infected 
Dec 1, 

Area released. 


Whole 

Part 

Whole 

Part 

1906 

1917 




No 

No 

No j 

No 

No 

Square 

miles 

Square 

miles 

Square 

miles 

P.ct, 

Texas 

198 

154 

3 

41 

3 

191,885 

142 918 

48 967 

26 

Oklahoma > 

161 

22 

10 

25 

14 

47,890 

72,zn 

25 513 

53 

Louisiana 

63 

49 

2 

12 

2 

45 409 

37,824 

7 585 

17 

Arkansas 

76 

27 

6 

42 

6 

52 526 

20,952 

31 673 

60 

Mississippi 

81 



81 


46 362 


46 362 

100 

Alabama 

67 

27 

3 

37 

3 

51,279 

19 918 

31 361 

61 

Tennessee 

42 



42 


16,987 


16 987 

100 

Florida 

50 

40 

1 

3 

1 

54 861 

49 961 

4 900 

9 

Georgia.. 

149 

79 


70 


57,438 

35 324 

22 114 

39 

South Carolina 

44 

10 


34 


30 495 

8,619 

21,876 

72 

North Carolina 

75 

21 

2 

52 

2 

37 365 

9,674 

27,691 

74 

Total. 

905 

435 

27 

439 

31 

632 496 

347 567 

284 929 1 

45 


1 Only portions of 6 of the 61 counties were quarantined 


Cattlemen of the South now recognize the fact that inas¬ 
much as the ultimate aim of the cattle industry is to put 
cattle on the market for slaughter, it is important that they 
adopt the most effective means of making them bring the 
best possible results and at the same time enrich their land, 
and that success may be expected just in proportion as they 
handle the proposition with intelligence and discrimination, 
doing away with all haphazard methods and having a definite 
and concrete purpose in view. They are divorcing them¬ 
selves from all speculative ideas and devoting their opera¬ 
tions to a systematic production of beef cattle for practical 
market purposes which is commanding for them the growing 
respect of the cattle markets. 



BREEDING HORSES FOR THE UNITED STATES 

ARMY. 


By H. H. Reese, 

Animal Husbandry Division^ Bureau of Animal Industry. 

I jlOR SEVERAL years the United States Government has 
been confronted with the difficult task of obtaining a 
sufficient number of horses of the right types for cavalry and 
light artillery use. Such types of horses hav) been scarce 
and are gradually becoming scarcer because motor-propelled 
vehicles have curtailed the demand for driving and delivery- 
wagon horses to such an extent that farmers have practically 
discontinued the breeding of light horses and instead have 
turned their attention to the production of draft horses. 
While our draft-horse stock has been improving in quality 
in recent years, our light-horse stock has been deteriorating. 

In an effort to remedy this condition, which was of direct 
importance to the military strength of our Nation, because 
the War Department had depended upon the light horses 
produced by private breeders for its supply of Army horses, 
Congress provided in a limited way to encourage the produc¬ 
tion of such horses. The results of this undertaking, which 
are discussed herewith in detail, have been satisfactory. In 
order to furnish an adequate supply of light horses for our 
Army on a peace footing as well as to create a reserve which 
will be needed in recouping an Army actively engaged in 
war, when the demands are infinitely greater, this plan of 
encouragement should be considerably increased in scope. 

GOVERNMENT ENCOURAGEMENT. 

This plan of encouraging farmers in certain localities in 
producing inore and better light horses, especially of military 
types, was put into operation beginning with the breeding 
season of 1913. The work was assigned to the Department 
of Agriculture, this department cooperating with the War 
Department in the furtherance of this plan. The plan 
adopted by the Government consists primarily in placing 

341 
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sound stallions of proper type and belonging to. the Thorough¬ 
bred, American Saddle, Standardbred, and Morgan breeds in 
suitable localities. The work was inaugurated in the States 
of Vermont, New Hampshire, Virginia, West Virginia, Ken¬ 
tucky, and Tennessee. 

STALLIONS USED. 

The Government purchased only stallions of merit. The 
first requisites were that they should be good, sound indi¬ 
viduals and registered in the proper studbooks. Good 
breeding was sought, and in many cases stake and show-ring 
winners were obtained, but they were selected more largely 
on account of conforming to the saddle or artillery type 
than because of any previous records or solely on account of 
pedigree. The following stallions were purchased: 

Stallions purchased by the Government. 


Name. 

Year 

foaled. 

Color. 

Height. 

Weight. 

Breeding. 

THOBOUOHBBEDS. 



Hands. 

Pounds. 


Charcot. 

1903 

Brown.. 

16 

1,240 

By Common; dam, Spanish 
Match, by Royal Hampton. 

Gold Heels. 

1899 

Bay. 

15.1} 

1,170 

By The Bard; dam. Heel and 
' Toe, by Glenelg. 

Kind Sir. 

1909 

...do_ 

15.3 

1,100 

By Flambeau; dam,Floradora, 
by Meddler. 

Myles O'Connell. 

1907 

Brown.. 

15.3} 

1,100 

By Milos; dam, Meteora, by 
Magnet. 

Jack Parker. 

1906 

Chestnut 

16.0} 

L190 

By Golden Garter; dam, Flora 
Mac, by Falsetto. 

GanadMO. 

1909 

Bay. 

16.0} 

1,100 

By The Commoner; dam, 
Mountain Mist, by Magnet- 
izer. 

Lynchburg. 

1909 

Brown.. 

15.2} 

1,060 

By The Scribe; dam, Rose 
Washington, by Faustus. 

Single FUe. 

1908 

Bay. 

16.1 

1,140 

By Sir Dixon; dam, Single 
Shot, by Star Shoot. 

Demodus. 

SADDLE HOBSES. 

1910 

...do... 

15.3} 

1,070 

By Nasturtium; dam, Iveragh, 
by Springfield. 

Richmond Choice 4678.. 

1910 

Black... 

15.3 

1,175 

By Rex Peavlne 1796; dam, 
Dlanah Mason 5816, by King 
Richard 2879. 

Victor Peavlne 5364.... 

1911 

Chestnut 

15.2 

1,100 

By Rex P^vlne *1796; dam, 
Pattie Stone 5773, by King 
Richard 2879. 
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Stallions purchased by the Government —Continued. 


Name. 

Year 

foaled. 

Color. 

Height. 

Weight. 

Breeding. 

SADDLE UORSES—COn. 



Hands. 

Pounds. 


Fairacre King 4059. 

1909 

Chestnut 

15.2^ 

1,090 

By Bourbon King 1788; dam, 
Aletha Chief, by Bourbon 
Chief 976. 

Young Bill 6910. 

1908 

...do ... 

15.2i 

1,100 

By Golden King 2359; dam, 
Mary Wells 2784, by Bourbon 
Chief 976. 

Beecdiwold Chester 6220. 

1906 

Brown.. 

16. 

1,150 

By Happy Dare 1870; dam, 
MolUe Nichols 4788, by Den¬ 
mark (’hief J. B. 682. 

Captain* Peary 4161. 

1909 

Bay. 

15.2i 

1,060 

By Highland Flower 1662; dam, 
Nancy Lee 476, by Monte 
Cristo 59. 

Hamilton’s Chief 6801... 

1908 

Chestnut 

16.3 

1,060 

By Bourbon Chief 976; dam, 
Belle McDonald 1499, by 
Rex McDonald 833. 

Highland Cloud 3490... 

1908 

Bay. 

16 

1,260 

By Cloud King 2198; dam, 
Valeda 2613, by Highland 
Denmark 730. 

Jesse Dare 6100. 

1907 

Chestnut 

16.2 

1,265 

1 

By Highland Dare 1534; dam, 
Lizzie Squirrel 9091, by 
Black Squirrel 58. 

Judge Collins 2563. 

1904 

Bay. 

16.1 

1,120 

By Highland Denmark 730; 
dam, Nora N 2071, by Black 
Squirrel 58. 

High Vine 2733. 

1904 

Chestnut 

16. U 

1,160 

By Highland Gaines 1667; dam, 
Bessie Sable 2882, by Shrop¬ 
shire Kentucky Squirrel 1365. 

STANDABDBBEDS. 






MaoNunne 45328. 

1906 

Bay. 

16.2^ 

1,300 

By McDougall 33606; dam. The 
Nunne, by Young Jim 2009. 

Sigler 61626. 

1909 

...do... 

16. 

1,180 

By Red Medium 30516; dam, 
Maud Sigler, by Wilton 5982. 

Lord Rlon 62777. 

1906 

...do... 

16 

1,160 

By Arion 18000; dam, Madge 
Fullerton, by Young Fuller¬ 
ton 3528. 

TwlUght M. 41993. 

1905 

Chestnut 

15.2} 

1,160 

By Delmont J. 39474; dam,May 
Fry, by Charleston 9589. 

Be Oue 52862. 

1905 

Bay. 

16.3 

1,075 

By Wiggins 33907; dam, Lady 
Crescent, by Cyclone 1956. 

King Spier 46820..'. 

1907 

Brown.. 

16.2 

1,160 

By Directum Spier 35012: dam. 
Lady Thisbe, by Milrol 20585. 

Richford Jay 52050. 

1909 

Bay. 

16 

1,300 

By Jay McGregor 37692; dam, 
Ecka, by Richford Baron 
44951. 

Glacier B. 32181. 

1809 

Black... 

15.2 

1,100 

By Bob Me 20539; dam, L. E. 
W., by Clark Chief, jr. 2110. 

The Tribesman 64716... 

1907 

Brown.. 

15.2} 

1,050 

By The Clansman 40942; dam. 
Black Eagle Belle, by Bow 
Bells 13073. 
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Stallions 'purchased by the Ooverntnent —Continued. 


Name. 

Year 

foaled. 

Color. • 

Height. 

Weight. 

Breeding. 

STAN DAB DBR EDS —COn. 



Hands. 

Pounds. 


Hamlin McKinney 53966 

MORGANS. 

1907 

Bay. 

16.1 

1,000 

By McKinney 8818; dam, Lu¬ 
cinda Hamlin, bv Mambrino 
King 1279. 

Daniel Webster I>am- 
bort 6529. 

1907 

('liestnut 

14.2i 

925 

By Lambert B. 5238; dam, 
Aggie, by Cobden 1515. 

Madison Lambert 6530.. 

1907 

Bay. 

15.1 

1,030 

By Lambert B. 5238; dam, 
Jessie T., by Harlus. 

Donlyn 6849. 

1 

1909 

...do_ 

14.3 

1,000 

By Donald 6224; dam, by Billy 
Roberts, 4650. 


In addition to the above-mentioned stallions the follow¬ 
ing thoroughbreds have been donated to the Government 
and have been used in the remount-breeding work of the 
Agricultural Department, and the Morgans named b^low, 
from the United States Morgan IIoi*so Farm, Middlebury, 
Vt., have also been used in this work. 


Stallions donated to the Government, 


Name. 

Year. 

foaled. 

Color. 

Height. 

Weight. 

Breeding. 

THOROUGHBREDS. 



Hands. 

Pounds. 


Henry of Navarre a .... 

1S91 

Chestnut 

15. li 

1,100 

By Knight of Ellerslie; dam. 
Moss Rose, by Ill-Used. 

Octagon b . 

1894 

...do... 

16. U 

1,200 

By Rayon d'Or; dam, Ortegal, 
by Bend Or. 

Belfry II . . 

1908 

Bay. 

16.1 

1.200 

By Rock Sand; dam. Beldame, 
by Octagon. 

Footprint. 

1908 

(’hestnut 

16.1 

1.200 

By Rock Sand; dam. Fetish, 
by Rayon d'Or. 

Dandy,Rock. 

1910 

Brown.. 

15.3 

1.150 

By Rock Sand; dam, Donna 
Mia, by Hl-Used. 

Boola Boola. 

1907 

...do.... 

16 

1,200 

By Ben Brush; dam. The 
Mecca, by Midlothian. 

Black Dick. 

1898 

Black... 

16.02 

1,150 

By Sir Dixon; dam, Mordln, 
by Hindoo. 

Merry Task. 

1907 

Bay. 

16 

1,150 

By Octagon; dam. Merry To¬ 
ken, by Merry Hampton. 

Saint Rock. 

1913 

('hestnut 

16 

1,100 

By Rock Sand; dam, St. 
I*rlcilla, by Rayon d'Or. 


a Octagon, Henry of Navarre, Belfry II, Footprint, and Dandy Rock were donated by 
Mr. August Belmont, of New York, N. Y., prior to 1913. Boola Boola was donated by 
Mr. Johnson N. Camden, of VorsaiUes, Ky., in January, 1913. Black Dick was donated by 
Mr. Thomas Nelson Page, of Virginia, in November, 1915. Merry Task and Saint Rock were 
donated by Mr. August Belmont in July, 1917. 

Octagon died July 3,1917. 
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Stallions donated to the Government —Continued. 


Name. 

Year 

foaled. 

Color. 

Height. 

Weight. 

Breeding. 

MORGANS. 

Bennington 5693. 

1908 

Bay. 

Hands. 

15.1 

Pounds. 

1,060 

By General Gates 666; dam, 
Mrs. Culvers (3711) (s). 

Castor 6833. 

1909 

...do_ 

14.3 

1,000 

By General Gates 666; Babe, 
by Bob Morgan 4549. 

Rod Oak 6249. 

1900 

...do_ 

15 

1.040 

By General Gatos 606; dam, 
Marguerite, by White River 
Morgan 482. 

Snoqualmie 6783. 

1909 

...do_ 

16 

1,000 

By Troubadour 5125; dam, 
Sarah, by Gov. Fiskc 3971. 

Troubadour of Willow- 

moor 6469. 

1910 

...do_ 

15.1 

1,135 

By Troubadour 6125; dam. 
Bob Morgan 4549. 


TERMS. 

The terms imder which mares may be bred to these stal¬ 
lions are as follows: The owner of the mare agrees in writing 
at the time of breeding to give the Government an option 
on the resulting colt as a 3-year-old at a stated price which 
so far has been $150. No service fee is charged unless the 
owner of a colt wishes to be released from the option, in 
which case it is $25 for a mature stallion. This means that 
practically no money is invested in service fees. If the colt 
is purchased by the Government no service fee is charged. 
If the colt is offered to the Government and purchase re¬ 
fused, no service fee is charged. The breeder does not have 
to pay a service fee on a colt which dies, which is deformed, 
or which is seriously injured. 

LOCALITIES. 

In order to facilitate the supervision of the remount-breed¬ 
ing work the territory used was divided into three districts, 
that known as the first district, including the States of Ver¬ 
mont and New Hampshire; the second, the States of Virginia 
and West Virginia; and the third, the States of Kentucky 
and Tennessee. Morgan stallions alone were assigned to 
the first district. In the second district Thoroughbred, 
Standardbred, and American Saddle stallions are in use. 
In the third district the stallions belong to the Standard- 
bred and American Saddle breeds. 
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Within these districts Government stallions are sent to 
particular localities where there is a local demand for them. 
The class of mares in such localities^ the lack of good light 
stallions, the topography of the soil, and the accessibility of 
the locality are all given consideration before stallions are 
assigned to particular points. So long as the results justify 
it, remount stallions are returned to their respective localities 
each season. For the season of 1917, however, the localities 
at which remount stallions stood remained practically the 
same as they were in 1916, but in many instances a differ¬ 
ent stallion was assigned to a particular point. This was 
deemed advisable in order that any 3-year-old fillies 
sired by remount stallions might be bred to other remount 
stallions provided they were sufficiently well developed. 
This plan of changing a stallion every four years has re¬ 
cently been made even more desirable because of an agree¬ 
ment with the War Department that owners of 3-year-old 
fillies might retain them without the payment of a service 
fee. It is assumed that many of these fillies, will eventually 
be bred if they are not bred as 3 or 4 year olds. This 
will permit of a grading-up process for particular types of 
horses that will be discussed in detail further on. (For as¬ 
signment of stallions to localities see table on the two 
preceding pages.) 

CLASS OF MARES BRED. 

On account of the provision for free service, mares pos¬ 
sessing the following unsoundnesses are not bred to Govern¬ 
ment stallions: bone spavin, ringbone, heaves, stringhalt, 
roaring, periodic ophthalmia (moon blindness), and blind¬ 
ness, partial or complete. Mares are selected for breeding 
to Government stallions that approach either a cavalry or 
light artillery type. The selection of mares proves an im¬ 
portant educational feature as well as assures a much better 
class of army horses from the first cross. Following are the 
specifications for cavalry and light artillery types, as appear¬ 
ing in the War Department pamphlet issued in 1916 giving 
specifications for horses and mules; 

Mature cavalry horaea and aaddle horaea for mountain artillery^ Signal Corptf, 
Engineer Corpa^ infantry^ and other purpoaea: 

The mature horse miist be sound, well bred, of a sunetior class, and have 
quality; gentle and of a kind disp^tion; well broken to the saddle, with 
light and elastic mouth, easy gaits, and free and prompt action at the walk. 
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rIG 2 —STANDARDBRED STALLION, TWILIGHT M. 
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PLATE LVIl. 



FIG. 2.— THREE-YEAR-OLD COLT SIRED BY GOVERNMENT STALLION. 
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PLATE LVIll. 



FIG 2-FOUR-YEAR-OLD SIRED BY GOVERNMENT STALLION. 
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trot, and gallop; free from vicious habits, without material blemish or 
d^ect. 

A gelding of specified color, in good condition, from 5 to S years old at 
time of puxchase; weighing from 950 to 1,200 pounds, depending on height, 
which should be from 15 to 16 hands, and otherwise to confonn to general 
description for horses. 


Artillery Hrses for light and horse batteries: 

ThO artillery horse for light and horse batteries must be sound, well bred, 
of a superior class, an^ have quality; of a kind disposition, well broken to 
harn^, and gentle under the saddle, with easy mouth and gaits, anO free 
and 'prompt action at the walk, trot, and gallop; and free from vicious 
haMts; without material blemish or defect. 

A gelding of specified color, in good condition, from 6 to 8 years old at 
time of purchase; height from 154 to 16 hands; weight from 1,150 to 1,300 
rounds, depending on bright, and otherwise to conform to general descrip¬ 
tion for horses, except that the neck and shoulders of the artillery horse 
should be somewhat more heavily muscled than the cavalry horse, and 
shoulders so formed as to properly support the collar. 

Horses otherwise satisfactory which fall short of or exceed these limits 
of weight by not more than 50 pounds, due to temporary conditions, may 
be accepted. 

The artillery horse for light and horse batteries is required for quick 
draft purposes, and should be heavy enough to move the carriage ordinarily 
by weight thrown into the collar rather than by muscular exertion. Long- 
legged, loose-jointed, long-bodied, narrow-chested, coarse, and cold-blooded 
horses^ as well as those which are restive, vicious, or too free in harness, 
or which do not upon rigid inspection meet the above requirements in 
every respect, will be rejected. 


RESULTS OBTAINED FROM STALLIONS. 

Summary of stallions^ records. 


Breeding 

season. 

Number 

of 

stallions. 

Number 
of mares ^ 
bred. ' 

Average 
number 
of mares 
bred per 
stallion. 

Living 

foals. 

Aborted 
or dead 
foals. 

Number 
of mares 
falling to 
get with 
foal. 

Per cent 
of mares 

1913. 

41 

1,551 

38. 

606 

Ill 

834 

46 

1914. 

43 

2,014 

47 

818 

109 

1 087 

46 

1915. 

37 

2,150 

58 

948 

129 

1,073 

50 

1916 . 

36 

2,019 

56 

0 717 




1917. 

35 

al,448 














a Includes only reports received to June 30,1917. 


Sterility in varioiis forms is the chief cause of stallions not 
getting a larger percentage of mares in foal. In the Army 
horse-breeding work an effort is made to eliminate mares 
thus afidicted as quickly as they are detected. With all 
precautions, however, a certain percentage of sterile mares 
will be bred. The failmre of the owner to return his mare 
at the proper time to have her tried and rebred if necessary 
is another cause of staUions not foaling a larger percentage 
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of their mares. To counteract these conditions mares bred 
to remount stallions are given artificial services when prac¬ 
ticable, as this form of service sometimes impregnates mares 
after a natural service has failed. 

Allowing for the above-mentioned disadvantages, remount 
stallions have made a good showing in the number of colts 
obtained, 3,089 having been dropped since the beginning of 
the work to Juno 30, 1917. There has been an increase in 
the number of colts obtained annually per stallion, which 
signifies that a better class of mares is being bred each year 
and that the remount breeding work is undergoing con¬ 
servative development. 

PURCHASES BY THE WAR DEPARTMENT IN 1917. 

As previously stated, the first appropriation for the re¬ 
mount breeding work was made available for the breeding 
season of 1913, making the first crop of 3-year-old colts 
available for inspection and purchase by the War Depart¬ 
ment in 1917. l^ho inspection was made during the months 
of April and May, and the results are summarized in the 
accompanying table. An early inspection of the first crop 
of 3-year-olds was deemed advisable in order that farmers 
would be assured that the Government was anxious to 
purchase those colts which were up to the specifications, and 
it was thought this would be apt to stimulate the breeding 
of desirable mares in 1917. Also, as the War Department 
was expecting soon to purchase a large number of mature 
horses for the European conflict, it was necessary to have 
the purchase of colts completed at an early date. While 
an early inspection had its advantages, it also had disad¬ 
vantages, due to the fact that the previous winter had been 
a hard one on stock generally and many colts wore sub¬ 
mitted which were too thin to be accepted by the War 
Department. A few were under the required height and 
were not purchased. Many such colts wo^d probably have 
passed had they been inspected after having been on good 
pasture two or three months; consequently, circumstances 
permitting, colts will be inspected in the middle of the smn- 
mer in the future. 
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One hundred and seventy-four colts were purchased by 
the War Department, and 60 colts’were not submitted for 
inspection. Service fees will be paid on some of the latter,;, 
and the others will be inspected later. One hundred and eleven 
fillies were retained by their owners, and it is probable that 
a large per cent of these will eventually be used as brood 
mares. Also, some of the 59 undersized 3-year-olds were 
fillies, and these too may add to the future brood-mare 
supply. This feature must bo given duo credit because the 
subsequent use of these fillies for breeding purposes will be 
a far-reaching one, both to the communities in which they 
are owned and to the Government. 

The undersized colts will be inspected again as 4-year- 
olds, and the War Department will purchase any which have 
developed sufficiently to meet its requirements. In the 
meantime, or after the first inspection, the owner is relieved 
of the option and may dispose of the colt as he sees fit. Six¬ 
teen colts were submitted which had not been castrated, and 
they were not purchased, although they will be in the future, 
provided that in the meantime they are castrated and 
otherwise come up to the specifications. The five uncas¬ 
trated colts by Jesse Dare were so much superior to any¬ 
thing else in the vicinity of Albany, Ky., that the 
owners wished to keep them for breeding purposes. Service 
foes were paid on 22 colts, and 64 had died or were reported 
dead, between the time of making up the statements of the 
number available and the time of inspection. 

Such conditions, together with the fact that this is the 
result of the first yearns breeding, accounts for the War De¬ 
partment's not getting so large a number of colts as may well 
bo expected in the future when the work has been brought 
to greater proficiency and brooders bettor understand the 
working of the plan and the class of colts required by the 
Government. The first few years^ work must be regarded 
partially as pioneer work. At that, a very large percentage 
of the colts were desirable. Deducting the number of dead 
colts and the number not brought in for inspection from the 
number available, leaves 451 that were actually inspected. 
The colts which the War Department purchased, the fillies 
which were retained by their owners, and the colts on which 
the service fees were paid constitute over 68 per cent of those 
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inspected. These are desirable colts and as a class are con¬ 
siderably above the average. The colts rejected on account 
of their color wore mainly excellent individuals. As just 
pointed out, many of the undersized colts will very probably 
average high as to individuality, and some of them may be 
purchased at a future inspection. Considering these facts, 
to state that 68 per cent of the colts were above the average 
does not tcU the whole story, as this percentage will un¬ 
doubtedly be considerably higher after subsequent inspec¬ 
tions have been made. Had the off-color colts been graded 
and included in computing the percentage, it would have 
been higher. 

ADVANTAGES OF REMOUNT PLAN. 

Another plan that has been suggested for the production 
of Army horses is for the Government to maintain sufficient 
brood mares from which to raise its own horses. This would 
necessitate the purchase and maintenance of several thou¬ 
sand mares, practically aU of which would be idle. Under 
very favorable conditions and with maximum results each 
colt produced would readily cost considerably over $100 the 
day it was foaled, and with the cost of rearing added to this, 
the cost to the Government of colts reared in this way would 
be far in excess of the cost of colts produced under the plan 
now in operation, besides taking an important side line from 
farmers. Under the present plan the brood mares are usu¬ 
ally farm work mares which generally pay for their feed by 
doing farm work, and the colts are produced at birth with¬ 
out cost. 

Under present market conditions there is little opportu¬ 
nity for an owner to make money by standing a high-class 
light stallion, because farmers generally prefer to breed to a 
draft horse. Consequently, where light stallions are avail¬ 
able in farming sections they are likely to be very cheap 
horses, because such horses have some chance of doing a 
fairly profitable business by standing for a low service fee. 
Cheap stallions also are usually peddled from farm to farm^, 
and some farmers persist in using such horses on account of 
their convenience and low fee. Inferior stallions are largely 
responsible for the scrubs and misfits. By furnishing high- 
class stallions at a nominal fee and offering a market for the 

29190®—YBK 1917-23 
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colts, as the Govomment is doing, this condition will be 
largely corrected. 

Community breeding has been of inestimable value to the 
live-stock interests of England and France. It has been 
successful in this country where given a fair trial. The chief 
difficiJty with this plan of breeding in this country is to got 
farmers to organize and stay organized. Under the remount 
plan of breeding the Government takes care of all necessary 
organization, and it is not necessary for the farmer to do any¬ 
thing more than breed the mares and raise colts. This plan 
of breeding will eventually lead to community breeding if 
localities fortunate enough to be selected by the Government 
as a stand for their stallions will give the support which the 
system justifies. 

No constructive effort has heretofore been made in this 
country to produce horses of cavalry and artillery types. 
Horses of these types have been selected from among those 
that were bred to trot fast, for running speed, for high action, 
or for saddle gaits, but which did not inherit these character¬ 
istics in sufl5.cient degree to make them valuable for the 
purpose for which they were bred. The object of the re- 
moimt breeding work is to select for and breed sound horses 
with quality, stamina, and endiuance, and conforming to 
the cavalry or artillery types. Such animals will also be 
useful, especially in moimtainous sections, for riding and 
driving purposes and for general farm work. 

Records of the Department of Agriculture show just where 
the colts are. They are in limited areas and are readily 
inspected and assembled for shipment. Much money will 
consequently be saved by the Government in travel and 
shipping expenses. 

IMPROVEMENTS AS WORK PROGRESSES. 

The Government must make light-horse breeding as at¬ 
tractive in certain localities as is the raising of draft horses 
and mules. This must be accomplished largely by paying a 
suitable price for the colts, and this price must be based on 
the cost of production, plus a reasonable profit, and not on 
the present market price of light horses. 

Farmers should retain their best mares for breeding pur¬ 
poses and properly feed and ‘‘ grow out'^ their colts. Because 
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of insufficient feeding some farmers do not realize the possi¬ 
bilities in their colts. 

High-class stallions should be obtained to take the place of 
those which die or are no longer used. This will be possible 
only when sufficient funds are allowed for the work. In 
case a stallion fails to sire a sufficient number of the proper 
typos of colts he is castrated. 

With the provision made by the War Department for 
allowing owners to keep the filly foals without the payment 
of a service fee, a grading-up process can be carried out 
after the plan has been in operation for sufficient time to 
make a large number of mares sired by remount stallions 
available. As already stated, stallions will be changed in 
most localities every four years, and an effort will be made 
to return a stallion of the same breed. At some points at 
least it may be found desirable to do some line breeding in 
order more rapidly to fix and perpetuate type. Artificial 
insemination of mares will be relied upon more and more 
as the number of good mares obtained exceeds the number 
which can be taken care of by natural service. 

AN AGRICULTURAL AS WELL AS A MILITARY PROJECT. 

Notwithstanding the necessity for the remount-breeding 
work from a military standpoint, this work is nevertheless 
largely an agricultural proposition. While it is true that 
the draft horse is to-day looked upon as the agricultural 
horse in this country, still there are sections where strong, 
robust, light horses are preferred for farm work and are 
necessary for other purposes. Take the mountainous 
and semimountainous sections of Virginia, for instance. 
There are many such sections in other States as well. For 
soils of such topography light horses are well suited because 
of their activity, sure-footedness, superior lung capacity, 
and endurance. On such farms heavy agricultural machin¬ 
ery is practically out of the question, so that heavy horses 
will very probably never be an economic necessity. A 
considerable portion of such land is usually used for grazing 
purposes and the owners require saddle horses for getting 
over their farms. The roads are generally none too good, 
and consequently horses must be the means of transporta¬ 
tion, during the winter at least. Many such sections do 
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not enjoy the advantages of railroads, and farm produce 
must be transported many miles by wagon. For such 
purposes horses carrying an infusion of thoroughbred blood 
are very popular, and it is a common sight to see six active 
horses with quality, and weighing aroimd 1,200 pounds, 
drawing a heavily loaded canvas-covered wagon up a moun¬ 
tain grade at a smart walk. It is not unusual for young 
horses to be purchased out of such teams and in a few 
months developed into officers’ mounts or hunters. As an 
example of the usefulness of horses carrying thoroughbred 
blood may be cited a pair of half-bred horses that, after 
serving their time as hunters, were used as leaders in a 
farm team and in that capacity wore out three pairs of 
wheelers which were worked behind them. In mountain 
grazing sections it is practicable to raise a few colts from the 
farm mares and under such conditions light colts frequently 
pay better than draft, because such conditions are more apt 
to develop sure-footedness, good feet, endurance, and quality 
rather than weight, which is the predominant requisite of 
a draft horse. 

In short, the Government’s plan of aiding farmers in 
such sections in producing Army horses is giving them 
material aid as well as educational aid in developing an 
important phase of their farming operations. Good horse 
power is indispensable to successful farming, and good horses 
can not bo produced without good sires. From the agri¬ 
cultural standpoint alone, the remount-breeding work should 
be extended to other suitable localities, to say nothing of 
the resultant effect of adding to the defensive strength of 
the coimtry in a military way. 



BUTTERFAT AND INCOME. 


By J. C. McDowell, 

AgriculUiriat, Dairy Division^ Bureau of Animal Industry. 

T he profitable dairy cow helps to feed our armed forces 
and will help us win the war, but the low-producing, 
unprofitable scrub is little better than a slacker. The un¬ 
profitable cow may enjoy perfect health and have a large 
appetite; she may even belong to one of the best cow families, 
but if she is not an economical producer she should be con¬ 
verted into meat. 

The present, however, is not the time to dispose of dairy 
herds; rather it is the time to enlarge and improve them. 
The city, the country, and the Army need more dairy 
products; the dairy cow also assists greatly in maintaining 
permanent soil fertility; and the carefully selected, well- 
bred, well-fed dairy cow may still be kept at a profit. Let 
our slogan, therefore, be: Careful selection^ intelligent 
hreeding^ and skillful feeding, 

SELECTION. 

It is well known that dairy cows, to be profitable, must 
be comparatively large producers, yet few people fully 
realize the remarkable rate at which income advances as 
production increases. Tabulations of 5,587 cow-testing asso¬ 
ciation records from various parts of the United States, 
covering a period of four years, show that as the average 
butterfat production increased from 150 to 200 pounds, the 
income over cost of feed advanced from $21 to $34; that is, 
a gain of 50 pounds, or 33^ per cent, in production gave an 
increased income of 62 per cent over feed cost. The next 
gain of 50 pounds raised the income over cost of feed to 
$50, the next to $63, the next to $74, the next to $87, the 
next to $100, and the last to $118. (See Table 1.) 

As the butterfat production increased from 150 pounds 
to 300 pounds, the income over cost of feed advanced from 
$21 to $63; in other words, as production doubled, income 

367 
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over cost of feed advanced three times. When the butterfat 
production increased from 150 pounds to 450 pounds—that is, 
trebled—the income over cost of feed advanced from $21 to 
$100, or almost five times as much. (See fig. 8.) 

Table 1. —Relation of butterfat production to income over cost of feed. 
Average results from 5,587 yearly records of 40 cow-testing asso(Ar 
aiions. 


Average production of butterfat. 

Average 
Income 
over cost 
of feed. 

Average production of butterfat. 

Average 
income 
over cost 
of feed. 

100 pounds per year. 

$5.00 

350 pounds per year. 

$74.00 

150 pounds per year. 

21.00 

400 pounds per year. 

87.00 

200 pounds per year. 

34.00 

50.00 

4.*i0 pounds per year. 

100.00 

250 pounds per year. 

500 pounds per year. 

11S.00 

300 pounds per year. 

63.00 



If no expenses except the cost of feed had been consid¬ 
ered, 1 cow that produced 450 pounds of butterfat a year 
would have shown as much income over cost of feed as 20 
cows belonging to the group where average production was 
100 pounds. Had all expenses been considered, the results 
would have been even more striking. As applied to any par- 
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Fig. 8 . —Relation of butterfat and Income. 

ticular herd of dairy cows, the figures are only approximate, 
and doubtless they are true only within a limited range of 
production when applied to any group of cows, yet within 
reasonable limits of production they appear to hold true of 
all classes of dairy cows regardless of breed, age, weight, date 
of freshening, or geographical location. 

Figure 9 shows the relation between butterfat production 
and income pver cost of feed for 5,587 cows for one year’s 
time. These records were from 40 cow-testing associations 
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and included all cows that were on test for the entire year and 
whose breed and age were given. Within the limits of pro¬ 
duction shown by the curve, the point of diminishing re¬ 
turns does not seem to have been reached. 

A further study of the records showed that the cost of 
roughage was about the same for all groups, regardless of 
production. The cost of grain was considerably higher for 
the more productive cows than for the low producers, but it 



Fig. 9.—Chart showing the relation between butterfat and income over cost of feed. 


was much lower per pound of butterfat. The increased in¬ 
come, therefore, though it should be credited in part to better 
feeding, was evidently more largely due to better cows. 

A herd of 91 cows in one association produced in 12 months 
a total income of $58 over cost of feed, or 64 cents for each 
cow. When the owner sends that herd to the block he is to 
be congratulated. The country is not yet so short of dairy 
products that anyone need milk such cows. A farmer who 
owned a very large farm of poor land is reported to have 
said: “I know that my land is worthless, but it makes a 
fellow feel good to think he owns a thousand acres.” Pos¬ 
sibly it made the owner of the scrub herd ‘‘ feel good ” to 
think he owned 91 cows. 
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In a herd of cows in another association, the poorest pro* 
duced only income enough over cost of feed to buy a two- 
cent postage stamp. For labor and miscellaneous expenses of 
all kinds the owner had onl\ the manure, skim milk, and calf. 
It seldom pays to sell a good cow; it never pays to keep a 
poor one. 

It has been estimated that the average production of all 
the dairy cows in the United States is 160 pounds of butter- 
fat a year. The average production of all the cows in the 40 
associations studied was 247 pounds a year. Careful tabula¬ 
tions of the records of the 40 associations show that a pro¬ 
duction of 160 pounds of butterfat a year gave an income of 
$23 over cost of feed, while the average income over cost 
of feed for all the cows in these associations was $47, or a 
little more than twice as much. 

Undoubtedly the dairymen who join cow-testing asso¬ 
ciations are more progressive than the average, and ow n cows 
and farms that are much above the average, but the fine 
showing made by association cows should be credited, in large 
measure, to association work. Certainly the cow-testing as¬ 
sociations return many dollars more than they cost. It is 
encouraging also to know that the cow-testing association 
records indicate that the large-producing dairy cows are the 
least affected by the increased cost of feeds. Therefore, every 
dairyman should aim to keep all his good cows, or to place 
them where they will continue the economical production of 
human food. Economical production can be obtained not 
only through careful selection of dairy cattle but through 
intelligent breeding and skillful feeding. 

BREEDING. 

Cow-testing association records show the great value of 
intelligent breeding. Of the 17 daughters of carefully se¬ 
lected bulls in one association 16 excelled their dams. The 
bulls were owned by the local bull association, whose mem¬ 
bers were also members of the cow-testing association. On 
an average the daughters of association bulls produced 
1,145 pounds more milk than their dams and 63 pounds more 
butterfat. The average production of the daughters for the 
year was 6,919 pounds of milk and 301 pounds of butterfat. 
The record of the highest-producing daughter was 410 
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pounds of butterfat, which was 209 pounds above the record 
of her dam. These figures diow the possibilities of increas¬ 
ing production through intelligent breeding. 

Not every dairy farmer can afford to own a good regis¬ 
tered bull, but the bull association has made it possible for 
each of its members to own a share in one. Fifty dollars 
may buy a scrub bull, but if five farmers will join an asso¬ 
ciation and pay $50 each, they may own a $250 pure-bred 
bull. A cooperative bull association is a farmers’ organiza¬ 
tion whose purpose is the joint ownership, use, and exchange 
of high-class, pure-bred bulls. The 36 cooperative bull as¬ 
sociations that are now in successful operation have demon¬ 
strated that such organizations are practicable. Doubtless 
the cheapest way to bring about more economical produc¬ 
tion is through better breeding. Every dairyman knows 
that with the same feed and care one cow may produce more 
than twice as much as another. First-class dairy cows are 
very efficient producers of human food and we should have 
more of them. Truly we need more cows, but what we need 
most is better cows. 

FEEDING. 

Tabulations of association records show that production 
depends largely upon the feed as well as upon breeding. 
Legume hay and corn silage formed a large part of the 
rations of the cows where income over cost of feed was high. 
Therefore, while grain is high priced and needed for other 
purposes, the dairy cow should get a large part of her pro¬ 
tein and carbohydrates from legumes and silage. In this 
way large production can be combined with economical pro¬ 
duction, and the income over cost of feed can be increased. 
Economical production benefits both the producer and the 
consumer. 

The feeding of concentrates to dairy cows should be based 
on known production. Farmers who are too busy to test 
their own cow^s may now have the work done for them at 
nominal cost by joining a cow-testing association. As ordi¬ 
narily conducted, a cow-testing association is an organiza¬ 
tion of about 26 dairy farmers who cooperatively employ a 
man to test their cows for economical production. The tester 
not only weighs the milk and the feed but he tests the milk 
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for butterfat and assists the farmers in feeding their cows 
according to production. Often he helps the farmers to 
organize for the economical purchasing of feeds in carload 
lots, and for the efficient marketing of their dairy products 
and surplus live stock. 

Before the formation of a cow-testing association in a 
certain dairy district, few farmers fed grain to their dry 
cows, and none fed a balanced ration to aii}' of their cows; 
prepared feeds of unknown merit were largely used; and 
some farmers dished up the grain with a scoop shovel and 
fed all their cows alike, regardless of production. As is 
usually the case under such circumstances, many excellent 
cows were underfed and many worthless ones ate up the 
profits made by the larger producers. 

Through the active cooperation of all the members of the 
association those conditions were rapidly changed. Better 
feeding of dry cows increased the milk flow during the next 
lactation period: the use of a well-balanced ration brought 
about more economical feeding, and abandoning the scoop- 
shovel method and feeding concentrates according to pro¬ 
duction greatly reduced the cost of feed. However, the 
elimination of low producers that did not respond to better 
feed and care effected the greatest saving of all. In some 
herds these changes more than doubled the income over cost 
of feed. The dairymen belonging to that association dem¬ 
onstrated that it pays to keep good cows and to feed them 
well. 

The cow-testing association records clearly show that the 
most practical, far-reaching, and vitally important facts 
connected with the economical production of milk may be 
grouped logically under these three heads: Selection, breed¬ 
ing, feeding. Careful and intelligent feeding, care, and 
management lift the dairy business to a certain level, but the 
highest level can be reached only when to these are added 
careful selection and intelligent breeding. 



THE SERVICE OF COLD STORAGE IN THE CON- 
SERVATION OP FOODSTUFFS, 


By I. C. Franklin, 

Specialist in Storage, Bureau of Markets. 

FACTORS LEADING TO DEVELOPMENT OF COLD STORAGE. 

B efore the days of railroads the individual farm in the 
United States was self-sustaining in so far as its food 
supply was concerned. The urban population drew its food 
supplies from the surrounding farms, and, with respect to 
perishable commodities, was limited to a short radius. Rail 
transportation has made possible our present industrial life 
with iLs coincident growth of large cities. Cold storage and 
the development of the refrigerator car have lengtlioned the 
radius of the circle from which any given city of to-day 
draws its food supplies until it includes all of continental 
United States. 

Since 1900 the increase in population in the United States 
has been approximately 20,000,000, and it is of interest to 
note that while our general population has grown rapidly 
there has been a gradual change in its distribution between 
rural and urban dwellers. The urban population has in¬ 
creased from 29.5 per cent of the whole in 1880 to 46.3 per 
cent in 1910. Therefore, the change in rural residence has 
been from 70.5 per cent to 53.7 per cent between the same 
years. Moreover, in 1910 more than 60 per cent of the urban 
population lived in cities of 10,000 or more. 

Thus, because the population has tended to become more 
centralized, it has been increasingly necessary to concentrate 
foodstuffs in stock yards, packing houses, grain elevators, 
flour mills, and storage plants, for the use of these large 
centers of population. The storing of perishable foodstuffs 
under a plan of refrigeration probably possesses greater pos¬ 
sibilities of future development than any of these other sys¬ 
tems of concentration. From an economic point of vieTV, 
the cold-storage warehouse deserves great credit for its serv¬ 
ice in preserving and conserving the surplus of extremely 
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perishable foodstuffs from the season of pleiity to jttlit 
scarcity, thus furnishing the consumer at all times vti&k an 
adequate and wholesome food supply, stimulating produce 
tion, and providing for the producer a year-roimd market 

INCREASE IN STORAGE SPACE. 

The first storage houses in the United States were cooled by 
a mixture of crushed ice and salt. During the period*when 
this method was being used the largest cold-storage house in 
the world was located in the Central West and contained a 
total capacity of 1,800,000 cubic feet. In the late eighties 
and early nineties the first installations of mechanical refrig¬ 
eration in large commercial units were made. In 1887, as 
nearly as may be estimated now, there were less than 3,000,- 
000 cubic feet of storage space in Chicago, while in Greater 
New York as late as 1902 there were less than 6,000,000 
cubic feet. To-day Chicago has approximately 60,000,000 
and Greater New York 40,000,000 cubic feet. 

The increase in storage space throughout the entire coun¬ 
try has been enormous. At the present time we have a stor¬ 
age space of 212,310,000 cubic feet, in round figures, in pack¬ 
ing houses, exclusive of their branch sales rooms, and 237,- 
000,000 cubic feet in public cold storages, making a total of 
449,310,000 cubic feet. In addition, there are under con¬ 
struction and will be completed and in operation in the 
United States by the time this article is printed, facilities 
to afford additional i^pace of approximately 25,240,000 cubic 
feet, making a grand total of 474,534,000 cubic feet. This 
large growth of total holding space has taken place during 
the period of our greatest increase in population. 

CLASSES OF FOODSTUFFS HELD IN STORAGE. 

% 

The classes of foodstuffs stored under artificial tempera¬ 
tures are many and various, the principal ones being apples, 
seed potatoes, butter, eggs, cheese, meats, poultry, fish, dried 
and frozen fruits, frozen cream, nuts, rice and sirups. 

The use of mechanical refrigeration in the cold-storage 
house and the refrigerator car has made it possible to supply 
the eastern cities and export trade with meate, poultry, 
butter, and eggs from the great Mississippi and l^ssouri 
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Eiver Valleys; apples from the Pacific Northwest; and fish 
from the Pacific Ocean and the Gulf of Mexico. 

By far the largest proportion of cold-storage space is at 
the large market centers, and practically all of the foodstuffs 
stored in them are owned by distributors who buy from the 
producers at times when they must sell their products and 
when the markets are most heavily loaded. 

TEMPORARY STORAGES AT PRODUCING POINTS. 

At some of the producing points the farmers have com¬ 
bined to build their own storages, so they may bring their 
products to the consuming centers .more nearly as they are 
needed by the public and, by so doing, find better marketing 
conditions. 

Unfortunately, however, not all products lend themselves 
to storage at the producing points. Poultry and eggs are 
produced only in small quantities by the individual farmer, 
and in relatively small quantities by single communities. A 
cold-storage plant must be large in order to be operated eco¬ 
nomically, and a small storage for a few carloads for long 
holding can not expect to compete with those in the larger 
cities when the cost of construction, the installation of ma¬ 
chinery, and the cost of operation per cubic foot of space are 
twice as great in such small storage houses. However, some 
producers and the collectors of storage products in various 
communities have found that they can well afford to have a 
refrigerated room of somewhat more than a carload capacity 
for collecting purposes, so that stocks may be cared for prop¬ 
erly until the shipment can go forward in carload lots under 
refrigeration. The saving in freight and the prevention of 
loss by deterioration, together with the higher prices ob¬ 
tained on account of the better condition of the food, in many 
cases pays a good profit on the investment. 

In various parts of the country, especially in the South, 
where there are fewer meat packing houses than in the 
North, good results have been secured by using ice .storage 
houses connected with ice manufacturing plants as tem¬ 
porary storages for the protection of pork prior to and 
during the curing processes. At points where such ice 
storage houses are not available, small refrigerators, cooled 
with ice, are used. 
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During the early development of the cold-storage industry, 
when data were lacking as to the proper construction of a 
cold-storage house with respect to its insulation, its ventila¬ 
tion, and the circulation of air within it, and when no in¬ 
formation was available as to the exact temperature at which 
a given commodity should be held or as to the length of 
time it could be held without serious deterioration, practices 
were followed which created doubts in the public mind as to 
the efficacy of this method of the preservation of perishable 
foodstuffs and as to the hoalthfulness of all foodstuffs that 
have been in cold storage. Unfortunately, in many cases the 
shortsightedness of the owners of such products and of the 
operators of the cold-storage houses, both of whom failed to 
recognize the fact that their own financial success depended 
ultimately upon good service to the public, aggravated the 
prejudices of consumers and was responsible for much of the 
proposed legislation designed to improve the service of cold- 
storage house-) and to protect consumers. 

The methods followed in the handling of eggs well illus¬ 
trate the general system of handling all commodities in those 
days. Eggs were eggs till they reached the ultimate con¬ 
sumer, who drew a sharp distinction between a good egg 
and a bad egg. The warehouseman concerned himself only 
with the service of storing them, and with his remuneration 
for that service. The individual who assembled large quan¬ 
tities of eggs to hold in storage either assumed that they were 
all good eggs or counted on evading responsibility for their 
unsoundness. Neither dealers nor warehousemen gave any 
attention to containers and methods of packing, nor were 
eggs candled to make sure that only sound eggs went into 
storage. Retailers bought them out of storage in the blind 
faith that some magic property of cold storage had made 
good eggs of all the bad eggs, or else accepted the situation 
as one for which they were not responsible and which they 
could not remedy. 

CRITICISMS OF COLD-STORAGE INDUSTRY. 

The popular criticism of cold-stored foodstuffs is that they 
have been held in storage to a point of deterioration when 
they become neither palatable nor wholesome. Coupled with 
this is the belief that they are often held unduly long for the 
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purpose of manipulating the market. That former practices 
justified the first criticism has been shown; that there is a 
basis for the second criticism can not be denied. It may be 
added, however, that there are limits beyond which holding 
for market manipulation can not go, which are not so well 
understood by the general public. 

The construction of cold-storage warehouses is more scien¬ 
tific than formerly and methods now used in their opera¬ 
tion are more efficient, but some warehousemen still follow 
practices that account for the persistence of the first criticism 
against all cold-storage warehouses in general. Among such 
practices is the holding of products on display in the market 
by customers of warehouses until deterioration has set in and 
then sending them to cold storage. Better judgment in the 
display of products in the market, stringent sanitary regula¬ 
tions on the part of the Government, and a system of ms])ec- 
tion on the part of warehousemen themselves in cooperation 
with the Government will do much to correct these practices. 

TIME LIMITS OF STORAGE. 

Reference has been made to the limits beyond which stor¬ 
age for the purpose of manipulating prices can not go. The 
limit is the very practical one of time. From voluntary re¬ 
ports received from approximately 08 per cent of the cold 
storage warehouses in the United States the Bureau of Mar¬ 
kets of the United States Department of Agriculture for 
some time has been compiling monthly figures showing the 
stocks of various foodstuffs held in cold storage on the last 
day of the month. Plate LIX represents graphically the 
movement of butter as shown by these reports. This chart 
indicates clearly the decrease of the holdings with the sea¬ 
son’s advance. The history of the movement of butter thus 
portrayed is typical also of the movement of eggs, cheese, 
and poultry. 

Economic forces are always exerting pressure to bring 
about the reduction of the stocks in storage when the new 
season’s product is soon to become a factor in the market. 
To the original cost of the stocks must be added the costs 
of insurance, interest, storage charges, shrinkage, and a 
probable depreciation of value if the stocks are held too long. 
All of these costs increase month by month. It is also a 



368 Yearhook of the Department of Agriculture. 

common practice for storage houses to make advances to 
owners of stocks held in storage, accepting these stocks as 
collateral to the loans. If there is a possibility that the old 
stocks will come into competition with the new stocks, a 
condition which naturally is bound to be to the disadvantage 
of the former, the warehouseman or banker is likely to call 
in the loans or ask for additional margins. It is apparent 
that this condition makes the holding over of stocks a de¬ 
cidedly precarious venture. It is universally agreed in trade 
circles that it is bad business to cany stocks over the sea¬ 
sonal period, as the practice is almost always attended by 
financial loss. 

RESULTS OF INVESTIGATIONS BY UNITED STATES 
DEPARTMENT OF AGRICULTURE. 

The Department of Agriculture for a number of years has 
been engaged in extensive research work regarding the 
wholesoineness and palatability of foodstuffs that have been 
in cold storage for various periods. It has been found that 
poultry, meats, fish, butter, eggs, and some other products, 
if they are received in good condition and are properly 
stored can be held from 9 to 12 months without appreciable 
loss in flavor, and for much longer periods without loss in 
food value or general wholesomeness.^ 

Many hundreds of cold-storage chickens have been studied 
by the chemists of the Department of Agriculture and com¬ 
pared with chickens held for the ordinary length of time in 
wholesalers’ or housewives’ refrigerators. Such studies show 
that there is a greater deterioration after a couple of days in 
the housewife’s ice box than after 14 days in the well-chilled 
box of the wholesaler or after 8 months in the freezer of 
the cold-storage warehouse where the temperature is about 
10° F. Even at the end of 12 months in the freezer, the de¬ 
terioration is frequently less than that which has occurred in 
the so-called fresh chicken which has gone promptly from 
the producer to the consumer, but which has not been kept 
constantly at a temperature below 40° F. The Federal chem¬ 
ists also find that cold-storage chickens do not spoil any 
more rapidly after removal from the warehouse than do un- 

» These investigations have been carried on by the Food Research Laboratory 
of the Bureau of Chemistry. 
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frozen chickens, provided they are allowed to thaw in cold 
air and are not placed in water to draw out the frost. 

The length of time that eggs can be kept in a properly 
operated cold storage depends mainly on their condition 
when they enter. Eggs laid during cool weather keep best 
and longest. Therefore, the March and April pack of eggs 
is kept for midwinter use, while the June pack is used in 
late autumn and early winter, when seasonal production first 
begins to decrease. If the early eggs have been carefully 
graded and packed before going into storage, they can be 
acceptably served poached or soft boiled up to six months 
and are still good food at the end of nine months. 

Experience and scientific research alike ha\e shown that 
fish properly frozen retain flavor and food value for more 
than 12 months. In fact, epicures are learning that the only 
way to preserve the flavor which makes fish just out of the 
water so palatable is to freeze them just as soon as they are 
caught. The freezers ” which are scattered along our coasts 
are so close to the pound nets, and the catches from the boats 
are landed so frequently, that very often a flapping fish must 
be pushed into its place in the pan which goes into the zero- 
cold room where the quick freezing is done. Such fish hen 
thawed in cold air, not water, make the usual ice-packed 
market stock seem flat and tasteless by comparison. 

CONCLUSION. 

Dealers and warehousemen now have learned that cold 
storage does not improve foodstuffs, but that if products are 
in excellent condition when placed in storage and are prop¬ 
erly cared for while, in storage they will serve as wholesome 
food when withdrawn for market within certain time limits. 
The lesson learned in regard to the storage of eggs is typical 
of the whole field of perishable food products that go to the 
warerooms. In general, the wholesale distributors are men 
of large experience, who carefully safeguard the condition 
of the products which they handle. Another restraining in¬ 
fluence is the fact that many, if not most commodities will 
not stand storage for more than one season without deterio¬ 
ration. When offered for sale after two seasons’ holding, un¬ 
accompanied by the history of their storage, such products 
tend to create prejudice against all storage stocks 
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With advances in the science of refrigeration engineering, 
a more enlightened spirit on the pai*t of distributors, and 
proper care on the part of the operators of cold storage 
houses, the cold storage industry, with the aid of constructive 
legislation, might bo expected to solve some of the more press¬ 
ing problems in the conservation of the country’s food sup¬ 
ply. If the traditional prejudice against cold-storage food 
stuffs were removed and the storage space of the country 
largely increased, much more could be done toward stabiliz¬ 
ing both production and prices of perishable foodstuflfa 



PIG CLUBS AND THE SWINE INDUSTRY. 


By J. D. McVkan, 

Animal Husbandry Divisiony Bureau of Animal Industry. 

E vidence in abundance indicates that the pig-club 
work plays a prominent part in stimulating the swine 
industry. The direct effects are very evident in various 
sections of the country. They show that the work is ful¬ 
filling its mission, that it is a practical and constructive 
means of meeting the problems in swine husbandry and 
stressing economy of production through the utilization of 
wastes, by-products, tmd grazing crops; through the use of 
good breeding stock, and their proper care, feeding, and man¬ 
agement. These objeets are accomplished through the innate 
appeal of animal life to young people, and their faith, 
optimism and determination, which, together with their 
responsiveness to instruction, lead to successful achievement 
(PL LX).^ 

PLAN OF WORK. 

To provide work that may meet the need in the different 
sections of the country and the need of the members as they 
advance, the following projects are offered and are in com¬ 
mon use: 

1. Feeding 'project 

(a) Fattening phase, in which the member feeds a pig or a 
number of pigs for pork production. 

(&) Breeding phase, in which a weanling pure-bred sow pig 
(or boar and in some cases both) is raised by the member to 
breeding size and ago. 

2. Sow and litter project 

In this project the member has a sow (either the one raised 
in Project 1, or another bred gilt) which he or she cares for 
until the sow has weaned the litter; that is, this project 
covers the practical breeding and raising of pigs. 

3. Herd project 


1 In the preparation of this paper a letter was sent out to the professors of animal husbandry 
In the States in which cooperative pig>club agents are located, calling for their frank opinion of 
the pig-club work in order that this article might be representative of the work and not the 
aul hor's personal opinion. The various pig-club agents were also asked for their opinions of 
the effect of the pig-club work on the swine industry. Thanks are due these men for their 
cooperation. 
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In sections where the swine industry is well established the 
members in many cases have had experience in caring for 
swine and are not interested in a unit of one or two pigs, 
such meinbem may, with their parents^ consent, handle all 
the hogs on the farm in either meat production or breeding 
work, under the fatlu'i’s direction, yet following the club 
regulations and instructions. 

BASES OF AWARD IN PRIZE CONTESTS. 

In order, that the work over the country may be on a 
uniform and comparable basis, the following bases of award 
to govern the various State-wide prize contests have been 
used very commonly and satisfactorily; while arbitrary, they 
are designed to show the relative importance of the various 
points from an animal husbandry and practical standpoint: 


1. Fattening phase of feeding project: Points. 

(а) Best pig according to purpose it is to serve, 

i. e., individuality__ 30 

(б) Greatest daily gain. 20 

(c) Cheapest cost of production. 30 

(d) Best record and written report of work done 

by member. 20 

2. Breeding phase of feeding project: 

(a) Individuality (as above). 40 

(&) Greatest daily gains. 15 

(c) Cheapest cost of production.. 25 

{d) Il(*cord and report. 20 

3. Sow and litter project: 

(a) Best sow and litter according to purpose they 

arc to servo ^_ 25 

(&) Average rate of gain per pig_ 15 

(c) Cost of gains including keep of sow from one 

breeding period until pigs are weaned_ 30 

{d) Number of pigs raised from total number 

farrowed. . 10 

( e) Record and story.1... 20 


4. The herd project can be handled under basis of award 
No. 3 by substituting '^herd^' in place of ^*sow and 
litter.” Special prizes for phases of the work not 
covered W the regular basis of award should be 
offered. Tme member may select a pig or pigs from 
the herd to show under bases of award No. 1 or 2. 
In such cases the average rate and cost of gain for 
all the pigs would be used. 


1 The 'individuality rating of the pig is determined at the State Fair or Fat Stock Show or 
at such other place as the State Round-Up is held; the official Judge of the swine show to place 
the pigs in the order of their merit. 
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INTRODUCTION OF BETTER FEEDING METHODS. 

* 

One of the outstanding cfTccts of the pig-club work is the 
improvement in the feeding methods employed by adults 
who have followed the lead of some club member. Even in 
the leading hog-producing States, whore the quahty of the 
hogs is high, very noticeable changes in feeding practices 
have come about as the result of the demonstrations made by 
club members. This statement is backed by two very 
prominent animal husbandmen in different corn-belt States, 
while the following table shows the results obtained by a pig- 
club boy in still a third corn-belt State. 

Self-feeder results obtained by Arthur Rodehohr, a Nebraska pig-club 

champion. 

FEEJ3 AND WEIGHT TABLES. 


Seven pigs fed. 

June 26 to 
July 27-31 
nays. 

July 27 to 
Aug. 27 31 
days. 

Aug. 27 to 
Sept. 27—31 
days. 

Sopt. 27 to 
Oct. 30-3? 
days. 

Corn. 

6 bu., 34 lbs.. 

8 bu., 46 lbs.. 

15 bu., 41 lbs. 

24bu., nibs. 


18 lbs. 

204 lbs. 

34 lbs. 


Skimmo<l milk. 

Alfalfa pasture. 

77,6 galls.... 
25 days. 

77.5 galls.... 
31 days..._ 

77.6 galls.... 
30 clays...... 

80 galls. 

Initial weight. 

245 lbs. 

450 lbs. 

675 lbs. 

917.5 lbs. 

Final woight....j_ 

450 lbs. 

675 lbs. 

917.51bs. 

1,435 lbs. 

Gain. 

205 lbs. 

225 lbs. 

242.5 lbs. 

517.5 lbs. 

Gain per day. 

6.61 lbs. 

7.26 lbs. 

7.82 lbs_ 

15.68 lbs.... 

Cost of gam. 

Cost per pound of 
gain. 

$6.095. 

$7.388. 

$12.08. 

$16.69. 

$0,029. 

$0.032. 

$0.049. 

$0.032. 





Totals for 
7 


55 bn., 20 lbs. 
84i lbs. 

312.5 gulls. 

86 days. 

245 lbs. 

1,435 lbs. 
1,190 lbs. 

9.44 lbs. 
$42,253. 

$0,035. 


Note.— Seven pigs of April farrow were weaned June 26, 1915. Average initial weight of 35 
pounds, total 245 pounds, which at $0.06 gives $14.70 as the initial value. Feed cost $42.2.5. 
corn at 60 cents per bushel; tankage at $2.50 per cwt.; skimmed milk U cents per gallon; nlf.dfa 
pasture 0.3 cent per pig per day. The alfalfa was grazed until Oct. 4, when pigs were put 
on self-feeder and gained an average of 2 } pounds per pig per day. Average rate of daily gain 
for the period of 126 days, 1.34 pounds. Gains cost $0.0358 per pound. Final weight 1,435 
pounds (average weight 205) at $0.0685 gives $98.28. Not profit (not charging work) $41.33. 

The boy’s father and several neighbors have decided to use the self-feeder. The boy’s 
work drew much attention in the neighborhood. 


In some instances it has been the use of a self-feeder for 
fattening hogs by a club member (see PI. LXI) that was the 
means of causing the farmers of that community to adopt 
the same method. In other sections the use of a balanced 
ration by a club member caused the farmers in. his neighbor¬ 
hood to realize that corn alone is a poor and expensive hog 
feed, or that grazing crops or good pastures are essential to 
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economical gains on swino (PI. LXII, fig, 1). In one coimty 
in Kentucky the pig-club demonstrations were'the means 
of increasing the use of tankage, as a supplement to corn, 
from 2 tons to 75 tons per year m two years^ time. In 
Alabama the pig-club agent obtained a pound of rape seed for 
each member who made a preliminary report on his or her 
pig. As a result of this small beginning one store in one 
county sold over 1,000 pounds of rape seed that fall and 
1,500 poimds the following spring, and now that county is 
green with grazing crops for hogs (PI. LXII, fig. 2). Since 
rape has made a place for itself in that county, the use of 
soy beans, cowpeas, velvet beans, etc., is now being pushed. 
Similar results, though perhaps loss striking, have obtained 
in other States. Sixty-nine per cent of the members who 
completed their work last year report the use of grazing or 
pasture crops. 

The demonstrations by the boys are closely watched by the 
adults (PI. LXIII, fig. 1). The keeping of records showing 
the initial and final weights, the amounts and kinds of feeds 
used, the length of the feeding period, and the number of days 
the pigs were on grazing crops is interesting; the rate and 
cost of gains is definite information the adult has wanted to 
know. The club work, then, is a point of contact by means 
of which county agents may reach adults when the direct 
approach brings little or no response. 

INTRODUCTION OF BETTER BREEDING STOCK. 

The quality of the pigs to be fed is equally as important 
as the feeding method. In some sections of the coimtry 
the need for better breeding stock was outstanding. In 
such cases the pig-club agents have practically insisted that 
only pure-bred pigs could bo used in the breeding projects. 
This necessitated the importing of registered pigs of both 
sexes. The results of the demonstrations made by members 
handling these pigs under instruction from the pig-club 
leader have caused a great demand for pigs ^'just like 
Sonny^s.^^ The club members' demonstrations of the advan¬ 
tages and possibilities of weU-bred swine when intelligently 
fed and managed have caused a great increase in demand for 
breeding stock from the pure-bred breeders. At first the 
breeders were inclined to be skeptical, as they expected 
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the boys to buy registered stock, allow it to deteriorate, 
then offer pure-bred scrub pigs at meat prices—thus de¬ 
stroying the demand for the breeders^ pigs. The breeders 
were happily disappointed and arc now lending their sup¬ 
port and backing to the work. One professor says: ^^Pig- 
club work has created the greatest demand for breeding 
stock that this State has ever experienced.’^ 

In some cases the refusal of club members to accept any¬ 
thing but registered pigs has induced breeders to have their 
herds registered in order that they might share in the demand 
for pigs by club members. A typical case of the influence 
the pur.e-bred pigs brought in by pig-club members is given 
by a county agent in Arkansas. When the agent began work 
there wore two breeders in the coimty producing pigs of suf¬ 
ficient merit to meet the demands of the club work. In 
the first year of liis work he had 35 pig-club members. Four 
of these members procured registered boars. These boars 
sired 58 litters of pigs from scrub sows, thereby improving 
the blood of 402 pigs (PL LXIII, fig. 2). They also sired 47 
pure-bred hogs for farmers. Farmers also purchased three 
boars and 36 sows. The second year in the work the club 
had 42 members who had 6 pure-bred boars. They sired 
71 litters from scrub sows, producing 496 pigs. They also 
sired 104 pure-bred pigs. The agent adds, ‘T think I can 
trace 7 boars and 41 sows (pure-breds) purchased by farm¬ 
ers, as a result of pig-club work in communities, during the 
second year of the club.” 

Arkansas typifies the manner in which pure-bred breeding 
stock is being introduced into sections where it is needed. 
Last year 1,800 pure-bred gilts were placed with as many 
pig-club members. The bankers of the State financed the 
members. This year between 2,200 and 2,400 pigs also were 
placed in a similar manner. Another instance of the intro¬ 
duction of well-bred breeding stock and the reestabhshment 
of a waning industry is taking place in the free range cholera- 
infested section of eastern Texas. The pig-club agent, jissisted 
by the Fort Worth Stock Yards Co. and the State and 
Federal veterinarians, is sending many car lots of immun¬ 
ized sows to the club members in this region, where the 
industry was being destroyed by the ravages of hog 
cholera (PI. LXIV). 
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Demonstrations of the sort are of far-reaching importance. 
The swine-breeders^ and swine-record associations bear wit¬ 
ness that there is great demand for pure-bred bleeding stock, 
especially in the Southern States. The pig-club members 
take many pure-bred pigs and have been a powerful stimidus 
in creating demand among the adults. It is interesting to 
note that of the four States, Mississippi, Georgia, Vii^nia, 
and Delaware, reporting increases in the number of swine on 
September 1, 1917, over September 1, 1916, Mississippi and 
Georgia stand second and third in pig-club enrollment. 
These two States report an increase of 90,000 hogs, while 
the country at large shows a decrease of over 5,000,000. 

FOSTERS COMMUNITY BREEDING. 

Not only has the pig club stimulated the demand for 
better breeding stock, but also has been the means of intro¬ 
ducing community breeding or breed standardization in 
numerous counties in various States where the pure-bred 
part of the industry was practically new and where there 
were not numerous breed preferences to contend with. 
Louisiana, Georgia, Arkansas, Kentucky, Alabama, and in 
fact every State where the endless chain plan of financing 
pig-club members has been in effect for one or more years, 
have many communities where but one breed of pure-bred 
swine prevails and even many coimties where but one or 
two breeds are prominent. Kentucky, for instance, reports 
that pig-club work has been responsible for the standardiza¬ 
tion of 14 counties to one breed of swine.'^ Twenty-nine 
county agents also report that pig-club work was the best 
single piece of demonstration work conducted by them. 
The establishment of community breeding has been an ideal 
toward which adults have striven but which few have 
succeeded in reaching, owing to the individualism of adults 
with whom they had to deal. The value of the demonstra¬ 
tions by the boys is not easily measured. 

The members are not only centering their attention on 
community breeding, but are maintainiog the quality of 
their pigs. The members of the older clubs in organized 
counties sell their surplus breeding stock to the new members 
in coimties taking up the work. One county agent, in 
referring to the quality of the pigs produced by the members^ 
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PLATE LX 



THE 1916 GEORGIA PIG-CLUB CHAMPION AND HIS PIG RAISED ON 
GARBAGE, SETTING THE PACE FOR ECONOMY OF PRODUCTION. 
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FIG 2—THE SELF FEEDERS USED BY ARTHUR RODEKOHR 


This boy used throe self-feeders aud an alfalfa rack instead of one with three eoinp irlmenta 
to hold the coru, tankage, aud chaicoal or tunic nii\iuio 
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PLATE LXII. 



FIG 1 —SOY BEANS MAKE A SPLENDID GRAZING CROP FOR HOGS 
AND REDUCE THE COST OF GAINS 





FIG. 2 —RAPE, WHILE NOT A LEGUME. IS ONE OF THE BEST GRAZING 
CROPS WHEN ALL SEASONS AND SECTIONS OF THE COUNTRY ARE 
CONSIDERED. 
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PLATE LXIII 



FIG 1 —“WHERE THERE IS A WILL THERE IS A WAY 


oighmg 1 ig-club pi s to dit< rimiio lalo of gxin Itoconls of fttd (oiisiimed eniMo 
mombcis to tomputo cobl of gams per pound huch data aie imkuuwu to m luy 
a f itb( r 
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PLATE LX IV 



\n Arkansas pig-club member demonstrating the use of anti hog-cholora 'serum (single treatment) This bov vaccinated over 1 000 head of swme 
for his neighbors, weiring out his instruments He was presented w ith a new set by the btate veterina»’V department Note There are 
1 ot sufficient practicing letermanans in come of the Southern states to take care of the work The county agents in such States teach the 
farmers to admimster the serum—alone or single treatment 














FIG 1 —COPELAND COMMUNITY BOYS* PIG CLUB. LIMESTONE 
COUNTY. ALA 

The boys organized and adopted a brep(I and then bought their pigs Ihrougli tlio 
assistance of a locil bank. This is but one of so\cral conimunily clubs in that 
county alone. Some of the best gilts are not in the picture because it is too near 
time for them to farrow. The club expects to hold an auction sale in the fall 



FIG. 2—WARREN BONER, OF OREGON. AND A FEW OF THE 40 REG¬ 
ISTERED HAMPSHIRES OWNED BY HIM 


This boy startefl his father in the puro-bred brco<hng biisinoss. They are m partner¬ 
ship now and have over 100 ho.id. 
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PLATE LXVI. 



PIG CLUB BOYS JUDGING PIGS AN IMPORTANT PART OF THE TRAINING OF THE MEMBERS 
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PLAT r I XVII 



FIG 1 —WALTER WHITMAN AND HIS PIG JUMBO AT THE END 
OF FOUR MONTHS FEEDING PERIOD 

At the beginning of the feeding period ^\ liter built i cijcep m whu b to f( ed his pig, 
but the pig outgrew the cuep md h id to bo R I out idt. 



FIG. 2.—THE CITY HAS NO ATTRACTIONS TOR THIS YOUNGSTI T. 
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says; '^Out of 10 pure-bred pigs obtained last spring for my 
club members, the one best pig was secured from a club 
boy in an adjoining county/* 

The pig-club boys have not only taught the adults, where 
the industry is new, the superiority of the pure-bred over 
the scrub; they have taught them that good individuals 
bring good prices. One county agent expresses the thought 
in these words: Before this year it was hard to get a farmer 
to pay $10 for a good hog, now they pay $50 to $100/* 

STIMULATES PORK PRODUCTION. 

The practical stimulus to the swine industry through the 
pig-club work by demonstrating the superiority and the 
possibilities of purc-bred swine, thereby increasing the demand 
for well-bred breeding stock, is especially valuable at this 
time, when a large and immediate increase in production 
is needed and when high-priced feeds make efficient feeding 
and economy of production imperative. The members, in 
addition to stimulating the market for well-bred breeding 
stock, are playing an increasingly important part in the 
production of meat—of pork and pork products. The pig- 
club members of to-day are the nucleus of a great organization 
of trained meat producers. Packing houses are springing up 
in the wake of the pig club. In 1917 the 45,000 pig-club 
members, if their results are comparable to those of members 
who made complete reports in 1916, will produce at least 
10,000,000 pounds of dressed pork. The importance of 
this work in feeding the armies can be appreciated readily. 

Everywhere may be found men who are enthusiastic over 
the possibilities of the work, A banker says: ''Since we 
started club work we have financed adults and boys in 
securing several hundred registered sows and boars. It 
will not be long imtil we shall be shipping out carload lots 
of high-grade hogs.** A county agent when asked in regard 
to the effect of the pig club on the swine industry in his 
coimty reports: "One hundred per cent increase in numbers 
of hogs since pig club was introduced and 200 per cent 
increase in quality and weight. The boys are meeting the 
demand for breeding stock as well as shipping many pigs 
out of the county.** Another agent says: "It is estimated 
that the pig clubs have been worth $10,000 to this county. 
Out of 162 boys and girls who bought pigs with borrowed 
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money there was not a single delinquent note. The bankers 
consider pig-club notes the best paper they have.^' Still 
another coimty agent states; ‘‘The club members have 
revolutionized the hog industry in this county.^* (His 
members have 348 pure-bred pigs in one-half of the county.) 

These statements are astonishing, yet true, and they 
concern sections of the country where the industry is young. 
Just what the ultimate influence of the work is to be on 
increase of pork and pork products it is hard to say, but a 
startling development may be expected if results ah’eady 
obtained may be taken as a criterion. To realize the 
opportunity there is for development we must consider 
that m some of the States the farmers have been raising 
razorbacks, taking two years to produce a hog of marketable 
size (not over 150 pounds). Contrast this result with 
that obtained by Walter Whitman, in Indiana. His pig 
gained 18 pounds, 21 pounds, 27 pounds, and 24 pounds 
in four consecutive weeks. The pig was weighed each 
week by the club supervisor. When it was 6 months and 
7 days old it weighed 297 pounds, and at 8 months it 
weighed 456 pounds (PI. XLV, fig. 1). 

HOME CURING OF MEATS. 

As a means of stimulating the homo ciu'ing of meat 
“ham and baconclubs were organized in Georgia several 
years ago among the pig-club boys. For three years North 
Carolina has had curod-meat contests in which the pig- 
club members were allowed to compote. That State" is 
putting on a special campaign for meat during and storing 
in an effort to introduce better methods among the adults. 
In Massachusetts the work consists largely in the production 
of meat hogs for the home-meat supply. In Nebraska the 
pig-club agent is putting on killing and cutting demon¬ 
strations for the members, which are also creating keen 
interest among the adults. The need for teaching the farmers 
of to-morrow the art of the home curing of meats is evident 
in the warmer sections, where trouble is experienced in 
curing the meat and especially in storing it successfully. 
Enormous quantities of meat can be saved if proper methods 
are successfully introduced. The youth of the land offer 
the best educational medium (PI. XLV, fig. 2). 
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IMPROVED MARKETING METHODS. 

Poor markets are a problem that face any new industry 
during the time it is becoming established. This has been 
true of the live-stock situation until recently/but since the 
possibilities have been demonstrated with the advent of 
packing plants and better shipping facilities, marketing 
conditions are rapidly improving. Cooperative ‘‘club” 
shipments in which a number of individuals have stock 
have helped the situation materially. The carloads thus 
formed sell for much better prices than the local dealers 
would pay. Another improvement in marketing, in which 
the club members are helping to set the pace, is in vogue in 
the South ill sections where individuals do not have sufficient 
hogs for car lots. All who have hogs for sale bring them to 
the county seat on designated sales days. All the hogs are 
graded and grouped, then sold to representatives of the 
packers or cantonments. The producers realize at least 
2 cents a pound more for their hogs than they could get 
from local dealers. 

EDUCATIONAL EXHIBITS. 

A live-stock show is universally classed as an educational 
institution. Farmers flock to the various fairs and exposi¬ 
tions eagerly seeking the latest and best information on 
equipment, conveniences, methods, etc. They want to 
keep abreast of the times. They got definite and concrete 
suggestions to carry home and apply. Tlioy refresh their 
minds and eyes as to what is best in typo and finish in the 
various classes and breeds of live stock. Experience has 
taught that the participation of children in the activities of a 
fair, show, or exposition multiplies its educational value. 
This is because the children themselves learn more defi¬ 
nitely in this manner than in any other and because their 
presence in the competition lends “human interest” and 
thereby increases the interest of the adult. In many 
instances youth has shown the way in live-stock production 
and by his demonstration has won the respect and emulation 
of the adult. 

Anyone who has witnessed the pig-club exhibits at State 
fairs will bear out this statement. The intelligence dis¬ 
played by club members, the responsiveness of the pigs to 
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good care and kind treatment, the high quality of the exhibit, 
and the businesslike air of the contestants has stimulated 
men to the point where they, too, want to produce high-class 
stock and enjoy the thrill that goes with successful achieve¬ 
ment. The pig club stimulates adults to greater effort to 
increase quality and merit in their live stock. It centers 
public attention and interest on rural affairs. It puts the 
swine industry on a higher plane. 

JUDGING CONTESTS. 

The judging contest is one of the important phases of the 
work that merit comment, for if the club member is to 
becjome a successful breeder or producer of pork he or she 
must be able to read at a glance the merit of a pig as an 
individual and its probable value as a breeding animal, also 
its ability to utilize feed as a moat producer. He or she 
must know breed type and characteristics and know how to 
detect quality or its absence. No better means of training 
pig-club members in this important work has been discovered. 
The competitive idea grips the ybungsters^ interest and 
holds their minds open in a way that has not been approached 
by any other system—incidentally the open mind is being 
indelibly impressed with the points that indicate strength 
or weakness, merit, type, breediness, quality, vigor, pre¬ 
potency, etc., in the pigs or other classes of live stock that 
come before them either in a contest, in college, or in business 
life. 

The intelligence displayed, the accuracy with which 
boys or girls of even 12 years of ago size up the pigs in a 
judging contest, and the faithfulness and interest manifested 
by the contestants furnish abundant proof that young 
people can do intelligent stock judging. The judging 
contests have had an important part in winning the support 
of the swine breeders to the pig-club work. Incidentally 
many adults, after witnessing the club members in judging 
contests and observing their methods, have gone home to 
examine their hogs with a more critical eye, with subsequent 
improvement in their herds. Judging contests are educa¬ 
tional and as such are worth while (PI. LXVI). 
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INDIRECT RESULTS. 

This article would be incomplete if no mention were made 
of the indirect results of the work. It eslal)lishes a point 
of contact between father and son, awakening a now spirit 
of comradeship between them. As a result more boys stay 
on the home farms. Fathers learn to appreciate their 
childi’en and to give them fair play; that is, they learn that 
in club work it can not be a case of Sonny’s pig but Daddy’s 
hog.” The financing of members by bankers teaches intel¬ 
ligent borrowing and good business methods. The associa¬ 
tions of the members, the contests, the trips to fairs, etc., 
open the minds, bronden the vision, and awaken the spirits 
of the members. The club work is a feeder of the agri¬ 
cultural colleges. It leads to community action and spirit 
as it gives a rallying point of interest, a commimity interest. 
It is a means of tying up the heart interests of the members 
with life on the farm (PI. LXVII). It is a character-building 
work. In short, the indirect results of the pig-club work 
are perhaps of equal importance with the diiect results, 
though not so easily measured. The consciousness of 
successful achievement, by a boy or girl, has a value that 
can not be measured in dollars and cents. 

HOW THE WORK IS MANAGED. 

The pig-club work is carried on through cooperation 
between the Animal Husbandry Division of the Bureau of 
Animal Industry and the States Relations Service, repre¬ 
senting the Department of Agriculture, and the various 
State agricultural colleges, represented by their respective 
extension departments. A swine specialist, supported by 
funds appropriated by Congress for the work of the Animal 
Husbandry Division, is placed in each of the States desir¬ 
ing such a man (so far as funds permit). The specialist’s 
work is administered by the director of extension, who 
furnishes office room and equipment, stenographic assist¬ 
ance, and pays his travel expenses. He is a unit in the 
extension staff and works in closest cooperation with the 
State leader of other club work. All the work is done in 
cooperation with the coimty-agent force and the various 
interested departments of the college and extension force. 
The subject matter taught by the specialists is agreeable 
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to the animal husbandry department of the college and the 
Animal Husbandry Division of the Department of Agri¬ 
culture. A simple project or agreement covering the work 
is arranged by the States Relations Service between the 
extension service of the agricultural college and the Animal 
Husbandry Division. 

The pig-club agent is the leader of the animal-club work 
in the State. It is his duty to provide technical instruction 
for the club members; to provide supervisors or local loaders 
and to train them so that they may impart the information 
to the members. In some cases the duty of organizing the 
pig clubs falls to the lot of the State agent, while in other 
States the State leader of general club work and his staff 
attend to the organization. Ho works with and through 
the county-agent force and makes use of such local leaders 
as are available. He projects his vision of the work into 
the minds of the local leaders and through them into the 
lives and minds of the members. He must impart his 
technical information in terms that can be understood by 
the local leaders and applied by the members. Ho meets 
the swine breeders of the State and seeks to win their ap¬ 
proval, support, and cooperation. His work must be con¬ 
structive and must strike at the swine-husbandry problems 
of the State. He will plan and arrange for the State-wide 
exhibits, judging contests, etc., supplying rules and regu¬ 
lations concerning them. He visits individual members on 
their homo farms and helps them solve their problems. He 
conducts demonstrations, simple in nature, yet effective in 
solving the problems of the members and the adults. His 
work must win the support of the parents of the members 
if it is to bo successful. 

The individual effort of the agent would accomplish 
little were it not for the splendid cooperation extended by 
the extension forces, by the bankers and business men, 
breeders, local interested people, etc. The work succeeds 
because the agent multiplies his influence through all the 
cooperating agencies. 

As the work grows there is a tendency among directors 
of extension in a number of States to delegate to the pig- 
club agent the supervision of all the animal-club work in 
the State—that is, the pig clubs, the calf clubs, in which 
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calves of beef breeding are used, and the sheep or lamb 
clubs. Doubtless this will come about gradually as organi¬ 
zation and local supervision increase. 

This work is the outgrowth of the crop clubs, especially 
the com club. The members of the com club, having 
learned to produce com (representing feed crops), needed 
to be taught to market their crops through live stock, thus 
teaching them to get the feedcr^s profit as well as the grower^s 
profit, and at the same time maintain or increase the fertility 
of the soil, or, in other words, to maintain a balanced hus¬ 
bandry. The innate appeal of animal life to children insured 
the popularity of the work. The first pig-club work is gen¬ 
erally recognized as having been started in Caddo Parish, 
La., in 1910, under the leadership of E. W. Jones. 

STATUS OF THE WORK. 

The work has spread rapidly, until practically every 
State is doing more or less pig-club work as a part of the 
general club work. Twenty-one States have pig-club agents 
employed in cooperation with the Animal Husbandry 
Division and the States Relations Service. Since emergency 
fimds became available for increasing pork production, 
five men have been placed in as many States to handle not 
only the pig-club work, but the swine-extension work with 
adults as well. Fourteen assistants to pig-club agents have 
been placed. In these States work with adults to stimulate 
pork production will be carried on in addition to the pig-club 
work. 

The enrollment in the pig-club work is approximately 
45,000 members. Complete reports on their work for 1917 
are not yet at hand, but splendid work hjis been accom¬ 
plished, as the pigs exhibited at the various State and county 
fairs attest. For example, at the three large fairs in Geor¬ 
gia, pig-club members showed 509 pigs and won prizes to 
the extent of over $3,200—part of which was in competition 
with the adult breeders and showmen, as is shown by the 
winnings at the Georgia-Florida Fair, where pigs belonging 
to members won two grand championships, one junior cham¬ 
pionship, and one reserve championship. 

At the Louisiana State Fair car lots of fat hogs shipped 
cooperatively by pig-club members from different parishes 
or counties were on exhibit, contested for prizes, and were 
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sold to the packers. Oklahoma is planning a similar dem¬ 
onstration at the Fat Stock Show in March. One car lot 
from each county in the work is the aim of the agent. 
Oregon reports an exceptionally strong exhibit of 180 pig- 
club members’ hogs. Splendid and effective exhibits were 
made in every State in the work. 

Needless to say, some of the best work done is never 
reported, owing to failure of the member to keep satisfac¬ 
tory records. There are doubtless boys in the background 
who do work quite as definite and constructive as do those 
who get into the limelight. The faithful, plodding member 
who perseveres in spite of obstacles and discouragement and 
completes his or her club work, even though the pig be the 
veriest scrub, has accomplished much in the way of charac¬ 
ter building and will be a better man or woman as a rosidt 
of the effort made. 

People famihar with the pig-club work realize that it 
means more than the mere feeding of a pig to make a few 
dollars’ profit. They are reaUzing that wh('re the club work 
is followed to its fruition it is a means of creating and 
broadening the vision, of awakening spirit, and of charac¬ 
ter building. The improvement in the quality of the breed¬ 
ing stock; the increased interest in live-stock production; 
the improved methods and the greater resulting profits are 
important factors in the economic and social development 
of the sections in which pig-club work is carried on. 

AIMS FOR 1918. 

In view of the great success attending the work thus far, 
and because of the great need of, increasing the production 
of pork and pork products, the department is seeking to 
enroll 200,000 boys and girls as “jimior soldiers of the com¬ 
missary” for 1918. It is expected that every boy who can 
do so will raise one or more pigs for Uncle Sam and thus 
furnish the meat supply for a soldier. 


Note.—T he Animal Husbandry Division, Bureau of Animal Industry, Department ot 
Agriculture, Washington, D. C., will supply literature pertaining to the detail of club work 
or answer questions conceming it. 



COOPERATIVE MARKETING—WHERE? WHEN? 

HOW? 


By 0. E. Bassett, Specialist in Cooperative Organization, and O. B. 
Jesness, Assistant in Cooperative Organization, Bureau of 
Markets, 

A RAPID development of cooperative marketing activ¬ 
ities among the farmers of the United States has taken 
place during recent years. The popular faith in cooperation 
as a means of improving marketing methods has been very 
strong and has brought about the formation of a large num¬ 
ber of associations. Indeed, the term cooperation has been 
employed in such a way that many people have come to be¬ 
lieve that a cooperative organization offers a solution for 
almost all difficulties encountered in the marketing of farm 
products. While a great deal may be accomplished through 
organized effort when it is properly applied and correctly 
employed, too much emphasis can not be placed on the fact 
that cooperation is not automatic and is not a panacea for 
all the ills of mankind. Faith in the possibilities of co¬ 
operation is essential to its success, but this faith must be 
expressed in deeds as well as in words. 

WHERE AND WHEN COOPERATIVE MARKETING SHOULD 
BE UNDERTAKEN. 

CONDITIONS NECESSARY FOR SUCCESS. 

Under certain conditions, a farmers’ cooperative market¬ 
ing organization may be the means of improving the busi¬ 
ness c;onditions of its members. Cooperation may be con¬ 
sidered a remedy which, when properly applied at the proper 
time to the proper patient, may be expected to give relief. 
When the farmers of a district undertake cooperative activ¬ 
ities, they must have faith in the remedy. Each must be 
willing to lay aside his individual desires and take the whole 
remedy, the bitter portions as well as the sweet. This means 
that each must be willing to surrender a portion of his free¬ 
dom of action; must abide by the will of the majority; must 
be willing to bind himself to a definite contract and then 
live up to that agreement, even though there may come a 
time when to do so would result in a temporary loss. 

29190*’— YBK 1917-26 3g5 
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Each member must reajize that the management of the 
business must be intrusted to one or more persons selected 
because of superior skill and experience, and that the man¬ 
agement can not be expected to accomplish satisfactory re¬ 
sults if it is hampered by the interference of those whom it 
attempts to serve. If the members of a cooperative organiza¬ 
tion do not feel that the men to whom they have intrusted 
the management are better qualified to know what to do and 
when and how to do it than they themselves, why have such 
men been employed? When we consider how seldom the 
management of a farmers’ cooperative association has any 
real control of the business, the wonder is that the success of 
such organizations has been as great as it has. 

Not only must the personal attitude of the members be 
favorable to a business plan of organization, but local con¬ 
ditions must be such as to make organized marketing ad¬ 
visable. Too many cooperative organizations are formed 
when conditions are not ripe for the undertaking of such an 
enterprise. Many organizations fail because they are not 
founded on necessity. Every cooperative organization should 
result from a widespread demand based on a well-felt need. 

Ordinarily, a community which specializes on one or a 
few products offers a more promising field for a cooperative 
marketing organization than one which produces small 
amounts of a large number of different products. A farmer 
naturally will devote more attention to an organization 
which markets his principal products than one which handles 
products which are raised by him as side lines. 

If the service rendered by existing marketing agencies is 
unsatisfactory, a cooperative marketing organization is^ likely 
to receive heartier support than if the farmers are satisfied 
with the existing system. This factor should be given care¬ 
ful consideration when a cooperative organization is pro¬ 
posed. An association should be formed only when it can 
perform profitably some definite service, for an organization 
without a definite purpose is not likely to accomplish very 
much. Prejudice arid misconception make a very insecure 
foundation for cooperative effort. 

PRECAUTIONS TO BE OBSERVED. 

There are a number of precautions to be observed in the 
organization of cooperative associations. One of these is 
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that the demand for organized effort should come from those 
who unite to form the organization. Another important 
point to be observed is that the organization should grow 
from below upward. The mistake frequently is made of at¬ 
tempting to form a large central organization before or¬ 
ganized effort in a small way has been tried out successfully 
and the details of the plan carefully worked out. A number 
of cooperative organizations fail because of lack of support, 
and on that account every possible precaution should be taken 
to hold the members together. Ordinarily a cooperative as¬ 
sociation should cover only a limited area. If a large terri¬ 
tory is included, the membership is scattered and it is more 
difficult to keep the organization intact. 

One of the principal obstacles to successful cooperation is 
the selfishness of the individual. The success of a coopera¬ 
tive undertaking depends largely on the support it receives 
from its members. On this account it is important that the 
members understand clearly the purposes of the organization 
•and the methods by which it expects to accomplish the de¬ 
sired results, in order that they may realize fully the respon¬ 
sibility resting upon them. The members should not be led 
to expect impossible results from an organization. The mak¬ 
ing of sweeping claims may serve to attract people to the as¬ 
sociation and may assist in its organization, but unless the 
organization is able to come up to expectations these claims 
are likely to react very strongly against Ihe movement. Each 
member should understand very clearly that the success of 
his organization depends upon him and that it is his duty 
to do his part. Selfishness and petty jealousies have no place 
in any cooperative undertaking. 

Lack of sufficient business to make the operation of a 
marketing organization practicable has been the cause of 
many failures. A cooperative marketing association should 
not be undertaken unless the volume of business available is 
sufficient to make it worth while. As large a membership as 
possible should be secured, because there is a direct connec¬ 
tion between membership and the support accorded to an 
organization. Disregard of this fact has resulted in the 
failure of some organizations. 

The attitude of farmers in a community toward coopera¬ 
tive effort can not be ignored in organizing an association. 
The statement that a cooperative organization must be 
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founded on a definite and well*felt need in order to be suo*- 
cessful is true to a large extent at least. If the growers have 
not reached the stage where they are ready to give up in¬ 
dividual effort for cooperative effort, the necessary support 
to make an organization successful is likely to be absent. 

SOClAIi AND EDU CATION AL ORGANIZATIONS. 

There is a close relationship between cooperative market¬ 
ing organizations and the more general associations formed 
for educational and social purposes. Many communities are 
not ready for cooperative marketing activities, and fre¬ 
quently a social or educational organization in such a neigh¬ 
borhood is invaluable in teaching its members the value 
of cooperation and how to cooperate. Just as a child creeps 
before it learns to walk and run, so a community has to un¬ 
derstand the fundamentals and the requirements of co¬ 
operation before great results can be obtained from organi¬ 
zation. An educational or social association, when properly 
directed, furnishes an excellent place for a full and free dis¬ 
cussion of organization and marketing problems and in this 
way lays the foundation for future cooperative marketing 
activities. 

HOW TO ORGANIZE A COOPERATIVE ASSOCIATION. 

PRELIMINARY SURVEY. 

% 

When the organization of a cooperative purchasing or 
marketing association comes up for consideration, it is ad¬ 
visable to conduct a preliminary survey of the local situation 
in order to ascertain whether or not conditions are ripe for 
cooperative work. Since organizations founded on a well- 
felt need are more likely to be successful than organizations 
which are not, the need for a cooperative organization should 
be ascertained in the preliminary survey, as well as the 
amount of business available, and the attitude of the people 
in the community toward cooperative undertakings. The 
existing agencies which the proposed organization intends to 
replace or supplement should be studied, to determine 
whether they are rendering satisfactory service, and informa¬ 
tion should be gathered relative to the outlets for the prod¬ 
ucts to be marketed and the sources of supplies to be 
purchased. 
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X commtmity contemplating the formation of a cooperative 
mrgani^ation shpuld secure assistance from the outside when¬ 
ever such assistance seems necessary. Outside assistance, how¬ 
ever, should not be depended upon for all the work of or¬ 
ganizing, for it is very desirable that those who will become 
members of the association take an active part in develop¬ 
ing the plans. The main purpose of securing assistance 
from outside sources should be to gain the benefit of infor¬ 
mation possessed by persons who are experienced in or¬ 
ganization matters and who have made a special study of 
cooperative organization. If personal assistance from the 
outside can not be secured, it may be possible to obtain con¬ 
siderable information through correspondence. When this 
is done, detailed information relative to local conditions and 
the purpose and plans of the proposed organization should 
be furnished in order that the person addressed may be able 
to advise intelligently. Specific questions should be asked, 
because when this is done the exact information desired is 
more likely to be secured. Helpful information usually can 
be secured from literature on cooperation. The bulletins 
issued by the Bureau of Markets of the United States De¬ 
partment of Agriculture and the State agricultural colleges 
and experiment stations, articles in farm papers, and various 
well-known books on cooperation will be found helpful.^ 
Any suggestions secured should be considered, of course, in 
relation to the local situation and should be modified to suit 
local needs. While outside assistance often is desirable, the 
importance of efficient local leadership can not be over¬ 
estimated. The services of professional “ promoters ” should 
be carefully guarded. While ^enthusiasm is essential it will 
not take the place of sound business judgment or overcome 
unfavorable local conditions. 

PRELIMINARY MEETINOS. 

Before forming a cooperative organization, it is well to 
hold preliminary meetings, at which the question of organ¬ 
izing can be discussed, in order to prevent rhshing into any 

^U. S. Department of Agriculture Bulletin 647 contains a selected list of 
references on cooperation. 
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ill-advised ventures and to give ample opportunity for a 
careful development of the plan of organization. Prelimi¬ 
nary meetings should also serve a very useful purpose in ac¬ 
quainting the farmers of the community with the details of 
the proposed organization and in giving them an under¬ 
standing of the limitations, as well as the possibilities, of co¬ 
operation, and the requirements for the success of a co¬ 
operative enterprise. Preliminary meetings also provide a 
means for securing committees around which the activities 
may be centered. Thus there may be one committee on or¬ 
ganization to develop the plans for the association, another 
committee to make a survey <>f local conditions and needs, 
another committee to assist in procuring a large attendance 
at the meetings, and so on. 

ORGANIZATIOX MEETING. 

After the question of organizing has been considered care¬ 
fully, a meeting should be held to decide whether or not an 
organization is advisable. A special effort should be made 
to secure a large attendance at this meeting. The plans, 
scope, and purpose of the organization should be discussed, 
and a free expression of opinion should be sought in order 
that every one present may have an opportunity to suggest 
improvements. After the discussion a vote should be taken 
on the question of organizing. If the vote is favorable, steps 
should be taken to bring about the formation of an associa¬ 
tion. If a membership committee has not already been se¬ 
lected, one should be appointed for the purpose of creating 
interest and securing a large membership. The organiza¬ 
tion committee should bo instructed to draw up complete 
plans and prepare a set of suitable by-laws. The date of the 
final organization meeting should be decided upon before 
adjourning. 


FINAL MEETING. 

At the final meeting the plans of organization and by- 
lafws which have been prepared by the committee should be 
given careful consideration. It is advisable first to read the 
by-laws through without interruption, so that those present 
will have a general idea of their contents, and then to take 
them up section by section, giving ample opportunity for 
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discussion. After each section of an article has been con¬ 
sidered, a -vote on that article may be taken while the points 
under discussion are still fresh in the minds of those present. 
After each article has been voted on, the matter of voting on 
the by-laws as a whole is a mere formality. 

FORMS OF ORGANIZATION. 

An association may be formed with capital stock or it may 
be a nonstock organization. The capital stock form of or¬ 
ganization is the common form employed by farmers’ organ¬ 
izations in many lines of business. The principal advantage 
of a stock organization is that the capital required may be 
secured more readily through the sale of shares of stock than 
through other means. This is one reason for the large num¬ 
ber of stock organizations. Another reason is that the laws 
in most States do not provide for the incorporation of non¬ 
stock cooperatiie purchasing and marketing associations. 
The capital stock form, however, has some decided disad¬ 
vantages. It is difficult to keep the shares of stock entirely 
in the hands of patrons of the company, and there is an ever¬ 
present danger that persons not directly interested in the 
principal pin*pose of the organization may gain control of 
the business, if it becomes sufficiently prosperous to be at¬ 
tractive to capital. Where organizations are formed with 
capital stock, the stock dividends should be limited to a fair 
rate of interest on the capital invested, and, instead of allow¬ 
ing each share a vole, each member should have one vote. 
The association should also regulate the transfer of shares of 
stock. 

In the case of the nonstock cooperative organization 
there is less danger of the association being turned into a 
mere profit-making organization than there is with capital 
stock associations. One difficulty with the nonstock form 
for organizations which require considerable capital at the 
outset is the difficulty of securing the necessary funds. What¬ 
ever initial funds are necessary must be secured through 
membership fees, dues, loans, or contributions. The impor¬ 
tance of the nonstock form of organization is emphasized by 
section G of the Clayton Act. Exemption from the opera¬ 
tion of the United States antitrust laws is provided by the 



392 Yearbook of the Department of Agriculture, 

Clayton Act for cooperative agricultural organizations 
which meet certain requirements. One of these requirements 
is that the organization must bo without capital stock.^ 

PRINCIPLES OF COOPERATION. 

The fact that many farmers’ organizations are coopera¬ 
tive in name only shows that the underlying principles of 
cooperation are not clear in the minds of many. In drawing 
up a plan of organization these principles should be kept in 
mind in order that a truly cooperative association may re¬ 
sult. A cooperative organization is a democratic institution 
in which it is customary for all members to have equal vot- 
ing power, while in a noncooperative stock company each 
share usually has a vote. Thus the basis of representation 
in one is men, while in the other it is money. Another prin¬ 
ciple usually followed by cooperative organizations is to 
limit the financial interests of individuals as a further safe¬ 
guard against allowing one member to gain control of the 
organization. It is customary for cooperative associations 
to admit as members all who desire and are qualified to be¬ 
come members and agree to abide by the rules. While non- 
cooperative stock companies distribute their profits in the 
form of dividends on their capital stock, cooperative organ¬ 
izations having capital stock make a practice of limiting the 
dividends to a fair rate of interest on the capital invested 
and distribute the surplus, if any, on the basis of the business 
done through the association. 

ROCHDALE PLAN OF ORGANIZATION. 

Ifersons interested in cooperative associations frequently 
refer to the “ Rochdale plan ” of organization. Briefly, this 
takes its name from an organization started at Rochdale, 
England, in 1844, by a small group of flannel weavers. This 
organization followed the true principles of cooperation os 
outlined above. The term ‘‘ Rochdale plan ” often is used to 
describe an association which is organized and operated in 
accordance with these principles. 

^ See tJ. S. Department of Agriculture Bulletin 647 ; and Office of Markets 
and Rural Organization Service and Regulatory Announcements No. 20. 
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BY-LAWS/ 

The by-laws of a cooperative organization are very im¬ 
portant, and great care should be taken in framing them. 
They should furnish the organization with a compli^te work¬ 
ing plan. Among, the factors in regard to which provisions 
should bo made in the by-laws, may be mentioned the fol¬ 
lowing: The objects of the organization, membership re¬ 
quirements, fiscal year, meetings, quorum, board of directors 
and officers, manager, membership fee, capital stock or any 
other method of financing to be employed, grading and in¬ 
spection of products marketed, contracts and agreements, 
duties and rights of members, expenses and payments, dis¬ 
tribution of savings, auditing, purchasing supplies, and 
amendments. 

INCORPORATION. 

Incorporation usually is advisable for cooperative market- 
ing organizations on account of the advantages to be gained 
thcreb 3 ^ The method of incorporating an association is not 
the same in all States, and it is impossible, therefore, to out¬ 
line the exact procedure to be followed. Each association 
should find out the requirements of the incorporation laws 
of its State. Some of the States have more than one act 
providing for the incorporation of associations, in which case 
the one most adapted to the needs of the association should 
be selected and the by-laws drawn accordingly. A competent 
local attorney will be of assistance in furnishing the neces¬ 
sary information relative to the procedure to be followed 
in incorporating an association and also may render valu¬ 
able assistance in drawing up the articles of incorporation 
and by-laws. In case incorporation is decided upon, a com¬ 
mittee may be selected for this purpose at the time of or¬ 
ganization. 

After the association has been incorporated, the by-laws 
have been adopted, and directors and officers have been se¬ 
lected, the organization is ready to engage actively in the 
business for which it has been formed. 

' A RUggosted form of by-laws for a farmers’ cooperative marketing associa¬ 
tion may be obtained by applying to the Biu*cau of Markets, U. S. Department 
of Agriculture. 




A WASTED SUGAR SUPPLY. 


By E. F. Phillips, 

Apiculturist, Bureau of Entomology, 

T he amount of nectar secreted by the multitude of 
flowers from coast to coast is large beyond our com- 
prehensi6n. Secreted to the end of attracting insect 
visitors in order that cross-pollination may be effected, this 
nectar is poured out freely by hundreds of species. The per¬ 
centage of \sugar in nectar varies with different plant species 
and also wjith climatic differences, but it is well within the 
bounds of 'truth to state that the total sugar thus secreted 
far exceeds the amount of all sugars consumed by the Amer¬ 
ican people now obtained from cane and sugar beets. 

Unfortunately this nectar soon disappears as the flowers 
wither and is lost to human use. Any method of conserving 
this abundant resource must be through an agency which is 
ever on the alert for each fresh supply. Individuals of a 
multitude of insect species seek out this nectar for their 
food, and as many of these insects are economically valuable, 
the nectar they consume is turned to a useful purpose when 
viewed from the standpoint of human economy. Of all 
these nectar-seeking species, however, the honeybee alone is 
capable of being used by man as an instrument for collecting 
this sugar supply, and even this useful species can scarcely 
be considered as an example of brilliant efficiency when 
viewed solely from man’s selfish point of view. It is the 
object of this article to show that beekeeping may be in¬ 
creased so as profitably and economically to help us save 
more of this now wasted sugar. 

THE HONEY CROP. 

In times of war or other emergency our normal supply of 
sugar may be curtailed, and in the present crisis the Ameri¬ 
can people would fare better if beekeeping had been more 
fully developed. The present honey crop of the United 
States rarely exceeds 260,000,000 pounds. That the country 
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produces even this much is imknown to most people, for, 
while honey was the chief form of sugar used in ancient 
times, the ease of getting cane or beet sugar has placed honey 
in the background. Now that our sugar supply is reduced by 
reason of supplying our allies with part of the sugar they 
need, the demand for honey has increased, not only domes¬ 
tically but for export. It is now openly a matter of regret 
that the United States did not have enough skilled commer¬ 
cial beekeepers to harvest several times the honey crop of 
1917. 

WHY YIELDS ARE FREQUENTLY SMALL. 

It must not be assumed that the only requirement for ob¬ 
taining honey is to buy some colonies of bees and permit 
them to forage for nectar. To keep bees profitably requires 
study, and labor at just the right time. Because of lack of 
attention, fully half the bees now kept in the United States 
are virtually useless to their owners, and consequently bee¬ 
keeping is often condemned as unprofitable. The reasons 
for the unprofitableness of most colonies of bees will be dis¬ 
cussed briefly. 

Bees gather nectar for their immediate use, to provide food 
for the developing brood, and to provide stores for periods 
when no nectar is available. Except in the extreme South, 
there is no nectar available during the winter season, and 
provision must be made to carry the colony over this period, 
for, unlike other insects, the honeybee does not hibernate. 
The amount of honey used by a colony simply to maintain its 
existence during the year is large. Just how much is used 
by an average colony has never been determined with accu¬ 
racy, and there are many complicating factors which make 
this a difficult question to solve. It will perhaps not be far 
from the truth to assume that this amount is at least 400 
pounds. 

On this assumption, then, every colony must gather its 400 
pounds before there is any honey for the beekeeper. The 
honey removed for human use is usually spoken of as ‘^sur¬ 
plus” by beekeepers, and this is literally its correct name. 
When weather conditions are unusually favorable for nectar 
secretion the task of gathering this amount is easy, and un¬ 
der such circumstances there is some surplus for every bee- 
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PLATE LXVm 



FIG 1 —POOR EQUIPMENT POOR MANAGEMENT POOR RESULTS 

The owner of these bees claims that beekeeping does not pay, yet the bees insisted on 
storing honey even outside the ‘*guni ” 



FIG. 2—GOOD EQUIPMENT, POOR MANAGEMENT, POOR RESULTS 
This apiary was almost destroyed by disease before the trouble was discovered 
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FIG. 1 —GOOD EQUIPMENT, GOOD MANAGEMENT, GOOD RESULTS. 


I'rom apiaries such as this the country’s honey crop is secured. 



FIG. 2.—WINTER PACKING CASE FOR FOUR COLONIES OF BEES. 
It is impossible to overpock bees in winter. 
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A Wasted Sugar Supply. 

keeper. In most seasons, however, nectar is not secreted so 
freely, and only the beekeeper who properly manipulates his, 
bees gets a surplus. Probably in an average season, for the 
United States as a whole, the surplus honey obtained by good 
beekeepers will scarcely exceed 50 pounds per colony. 

This average of 50 pounds surplus represents, then, only 
one-ninth of the nectar gathered by the bees. In such an 
average season an apiary of 100 colonies may gather nectar 
equivalent to 22J tons of honey, whereas the “ honey crop ” or 
surplus honey will be only 2^ tons. That 100 colonics of bees 
can find nectar sufficient for 22J tons of honey within a 
radius of about 2 miles will give one some idea of the amount 
of sugar available in the form of nectar. This amount is 
doubtless much below the actual sugar at hand, for when 
nectar is flowing freely bees do not get it all. Furthermore, 
in many places more than 50 pounds surplus is obtained, 
and often more than 100 colonies can be kept profitably in 
one place. 

In the face of these facts it is regrettable to find so many 
beekeepers who fail to get even the small percentage which 
belongs to the beekeeper. There are parts of the United 
States where nearly 90 per cent of all colonies of bees are 
in hollow logs (PI. LXVIII, fig. 1) or plain square boxes, in 
which combs and bees can not be handled. There are few 
parts of the country where the box hive is not found, and 
probably one-third of all the bees in the country are so 
housed. In this case both equipment and management are 
poor and the energy of the bees is misdirected. 

Even of those who keep their bees in modern hives with 
movable frames, the vast majority do not get the full crop. 
By failing to control swarming, by providing insufficient 
room for storage, or by lack of proper care in winter their 
crop is often reduced one-half or more. The equipment is 
good, but the management is poor and much of the energy of 
the bees is wasted. 

GOOD MANAGEMENT THE PRICE OF SUCCESS. 

The bright side of the picture is seen in the minority of 
apiaries where the bees are properly housed in good hives, 
where swarming is controlled, where surplus room is given 
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on time and in abundance, and where the bees receive ade¬ 
quate protection and care in winter. (PL LXIX, figs. 1, 2.) 
Beekeepers who so manipulate their bees receive an adequate 
return for their labor, and since it is only the good bee¬ 
keepers who get all the available surplus, it may be safely 
stated tliat surplus honey is directly traceable to study and 
care. Many good beekeepers in the United States receive a 
good living from their bees and have incomes equal to that 
of a prosperous farmer in other lines of agriculture. This 
results from properly directing the energy of the bees. 

The productive colony of bees may be figuratively likened 
to a machine which consumes in friction 90 per cent of the 
energy applied. This is not a high degree of efficiency when 
measured by this standard. The colony in a box hive, then, 
is likened to such a machine in bad repair and with no at¬ 
tention, in which all the energy is used simply to drive the 
wheels. Such a machine is totally unproductive. The prop¬ 
erly housed colony, which is badly manipulated, is, then, com¬ 
parable to a machine in good repair but in the hands of a 
poor mechanic. Such a machine may do fair work for a 
time, but the mechanic fails to do the necessary work at 
the right time and the machine is only occasionally pro¬ 
ductive. Finally, the productive colony is like a good ma¬ 
chine in the hands of a good mechanic. While energy is 
consumed simply to run the machine, the g6od mechanic 
does the right work at the right time and obtains the great¬ 
est possible reward in the machine’s output. Such a figura¬ 
tive comparison must not be carried too far and is used 
here only to point out the lamentable waste in much present- 
* day beekeeping. 

SOURCES OF LOSS. 

Of the major sources of loss the greatest is the death and 
weakening of colonies in winter. By starvation or exhaus¬ 
tion of vitality the average winter loss of most localities is 
fully 10 per cent. Strangely enough this loss is practically 
as high in the South as in the far North. An industry which 
can continue to exist while suffering a 10 per cent loss an- 
nuallv must be one of great promise if this loss can be re¬ 
duced. Furthermore, of those colonies which remain in the 
spring, the population is often lamentably reduced. Nor- 
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mally no brood is reared in winter, although abnormal and 
unseasonal brood rearing is so common as to be considered 
almost normal by many beekeepers. The reduction in num¬ 
bers and especially in vitality of the bees still remaining 
makes it impossible for many colonies to gather a surplus 
from the earlier nectar sources, and much honey is lost while 
the colony is regaining its strength. It is not at all unusual 
for the honey crop to be reduced one-half by poor wintering. 
Yet the winter loss can be reduced readily to less than 1 
per cent. 

A second source of loss is from two infectious diseases of 
the brood of bees, European foulbrood and American foul- 
brood. Within the past few years many of the States have 
provided for apiary inspection, and in all but a few States 
these diseases are sufficiently controlled to permit commer¬ 
cial beekeepers to conduct their work with virtually full 
returns. In spite of such success the annual loss of colonies 
from disease is probably $2,000,000, and many beginnei*s in 
beekeeping are discouraged by the disease situation. This 
source of loss is therefore a serious one. (PI. LXVIII, fig. 2.) 

When a colony becomes populous during a good honey 
flow it normally makes preparation to swarm, thus dividing 
itself into two colonies. While this instinct is advantageous 
to wild bees, it results in a reduction in the honey crop if 
the division occurs, as it usually does, just before or during 
the time when nectar is especially abundant. Rarely can 
swarming be entirely prevented, even with the best of care, 
but the proper measure of a beekeeper’s skill is his success in 
reducing this activity. A failure to attempt this causes 
untold loss in honey every year, and the methods of swarm 
prevention and control can be understood only by careful 
study and experience. 

The proper giving of room for surplus honey is important 
in this connection. It is an unusually good locality in which 
nectar is abundant all summer and this room must be given 
at just the right time. This necessitates watchful study of 
the nectar-producing flowers. It is quite a common practice 
for beekeepers to put on one ‘‘super” for the storage of 
surplus honey and to wait until this is entirely filled before 
giving more space. This results in the loss of much honey 
from lack of storage space, and often too much is stored in 



400 Yearbook of the Departmen;t of Agriculture. 

the part of the hive which should be devoted to brood rear¬ 
ing. The proper placing of room for surplus honey requires 
vigilance and study, and a/ failure to provide this room on 
time and in the proper way often may reduce the crop to 
one-third. 


BEEKEEPING AN EXACTING CALLING. 

These more common sources of loss are mentioned to show 
that a failure to make a success of beekeeping almost always 
results from a lack of study of the needs of the bees, com¬ 
bined with a failure to do things on time. Beekeeping is 
therefore essentially an industry which requires studious 
care, and in consequence the proper development of this 
branch of agriculture necessitates to an unusual degree the 
dissemination of information of a rather detailed nature. 
While there are published bulletins and books which con¬ 
tain the needed information, these have not proved adequate 
in developing beekeeping, to the extent that is possible and 
to a degree which would be profitable. 

It is quite possible for the American beekeeping industry 
to be developed so that the honey crop will be ten times what 
it is at present. Not only would such a development be val¬ 
uable in an emergency, such as the present crisis, but in nor¬ 
mal times the beekeeping industry can provide a concentrated 
nutritious food, almost universally liked and assuredly an 
article of diet preferable to the inferior sirups and jams so 
commonly used. The beekeeping industry may be the means 
of conserving a national resource now largely wasted, chang¬ 
ing it into nature’s own sweet. The raw material is free 
on every hand; the investment for equipment is small in 
comparison with other branches of agriculture; the profits 
are fully commensurate with the study and labor involved. 
It would seem profitable to stop such a waste of so desirable 
a supply of sugar. This waste can be prevented only by the 
education of beekeepers. 



WOOL: PRODUCTION, FOREIGN TRADE, SUPPLY, 
AND CONSUMPTION. 


By George K. Holmes, 

Statistical Scientist^ Division of Crop Records, Bureau of Crop Estimates. 

W OOL grows on sheep to obstruct the radiation of heat 
from their bodies, and tluis servos to economize their 
consumption of heat-producing food and conserve their 
vitality. Millions of the human race have appropriated this 
body covering of sheep throughout the ages for the same 
purposes. 

In the course of time, as human demands have exceeded 
the supply of wool, substitutes have been utilized, and thus 
cotton fiber has become indispensable to most of the popula¬ 
tion of the world as a substitute for wool, and flax fiber has 
acquired subordinate importance. For the purpose of con¬ 
serving body heat, however, wool excels its substitutes, be¬ 
cause not only does its woven fabric diminish the radiation 
of body heat, but its fiber is a poor conductor of licat. So, 
wool has become a choice fiber for cloth for clothing and for 
bed covering. Furthermore, wool can be spun into more 
bulky yarn than cotton or flax, and hence is often preferred 
for making textile fabrics when thickness is desired, as in the 
case of carpets. It is true, however, that human habits and 
fancies with respect to woolen fabrics in various uses have 
contributed much to the prominence that they occupy. 

NUMBER OF SHEEP THROUGHOUT THE WORLD. 

Sheep have not multiplied in the world in recent years at 
so great a rate as has the wool-consuming portion of the hu¬ 
man race. Farm management has not provided, perhaps 
has not been able to provide with economic results, a place 
for sheep sufficient to maintain undiminished the consump¬ 
tion of wool, and the supply of wool must have been sorely 
restricted had not great areas of range and cheap pastures 
been appropriated for sheep feeding in the United States, 
Argentina, Australia, New Zealand, Russia, Uruguay, and 
other countries. 
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The general fact appears to be that throughout the world 
sheep are declining in number, not only per capita of popula¬ 
tion, but absolutely, notwithstanding the utility of these ani¬ 
mals in producing both wool and meat. 

IN THE UNITED STATES. 

The first census report of the number oi sheep on farms 
was for 1840. The censuses for 1840 and 1850 expressly ex¬ 
cluded spring lambs. In subsequent censuses, to and in¬ 
cluding the census of 1890, they were not mentioned, and 
were presumably largely omitted. In 1900 and 1910 spring 
lambs were included. Sheep on farms grew in number from 
19,000,000 in 1840 to 22,500,000 in 1800, to 35,000,000 in 
1880, to 30,000,000 in 1890 and to 01,500,000 in 1900, in¬ 
cluding ranges in 1880 and later. In 1910 the census date 
was April 15 instead of June 1 as before, and the number of 
sheep on farms and ranges at the earlier date was 52,450,000. 
Had the census been taken for June 1, the number would 
probably have been about 63,000,000 or about 1,500,000 
above the number in 1900. Taking the number of sheep, 
52,450,000 as reported April 15, 1910, as the base, the 
number estimated by the Bureau of Crop Estimates has been 
a declining one to 47,600,000 in 1917, a loss of about 5,- 
000,000 in seven years. The number increased to 48,900,000 
in 1918. Apparently sheep in this country reached their 
largest number about 1910. The number of sheep not on 
farms and ranges in 1910 was about 400,000. 

SHEEP IN OTHER IMPORTANT COUNTRIES. 

As far back as 1887 Algeria had 10,900,000 sheep, but 
the number declined with great fluctuations to 8,300,000 in 
1912. ' 

Argentina had over 43,000,000 sheep in 1914, or nearly 
5,000,000 less than are now in the United States. As far 
back as 1888 the number was 67,000,000. It may be that 
the maximum number of sheep has not yet been reached, 
because Argentina has vast areas not now utilized that can 
be used for sheep grazing. 

Australia has experienced great variations in number of 
sheep. The largest number ever reported was 106,000,000 



403 


Wool: Production, Foreign Trade, etc, 

ia 1891, but there was afterwards a decline, somewhat 
broken, to 54,000,000 sheep in 1902, or about one-half the 
number of eleven years previous. A tendency to gain 
followed 1902, resulting in 93,000,000 sheep in 1911, or a 
greater number than in any year since 1894, but again there 
has been a strong decline, so that in 1915 Australia had 
70,000,000 sheep. Australia is subject to droughts that 
are destructive to a large number of sheep in one season, 
but the great recuperative power of the flocks of that Com¬ 
monwealth has more than once been demonstrated. 

It is estimated that Brazil liad 10,700,000 sheep in 1914. 
This seems to be tlie only estimate available. 

British South Africa, including the Union of South Africa, 
is a vast region with extensive areas suitable for sheep 
raising, and hence has been possible the enormous increase 
of sheep from 16,000,000 in 1904 to 30,000,000 in 1913. 
This notable progress has been made in spite of droughts 
and of sheep parasites and diseases. 

Canada had 2,600,000 sheep in 1891, 2,500,000 in 1901, 
2,200,000 in 1911, all census years, and the astimate for 
1917 is 2,000,000. Apparently the high-water mark was 
reached in 1908, for which year the estimate is 2,800,000 
sheep. 

According to the census of 1902, Mexico had in that year 
3,400,000 sheep. There is no information for any other 
year. 

New Zealand is an important sheep-producing country 
that has steadily increased its sheep, although fluctuations 
are apparent. From 1891 to 1917 the sheep increased from 
18,000,000 to 25,000,000. This industry seems to bo 
strongly established in New Zealand and offers no evidence 
of weakening. 

In Asiatic Russia 36,000,000 sheep were estimated for 
1908, and the estimate for 1913 is 3,000,000 larger. In 
European Russia the estimated number of sheep was nearly 
50,000,000 from 1890 to 1904; in 1905 Northern Caucasia 
was added to the area for which estimates were made, and 
this increased the number to 53,400,000. From that year 
a decline has followed, with some fluctuations, until in 1913 
the estimate fell to 41,000,000. In the entire Russian 
Empire the number of sheep declined from about 89,000,000 
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in 1903-1908 to 80,000,000, or 10 per cent, by the time that 
the European war began. 

The census of 1900 found 18,600,000 sheep in Uruguay and 
that of 1908 reported 26,300,000. No information has been 
obtained for any subsequent year, but the growth of the sheep 
industry in Uruguay has been conspicuous and makes that 
country prominent among the sheep countries of the world. 

Notwitlistanding its severity and extent, the European war 
has not prevented a large degree of conservation of sheep in 
the belligerent European countries that have not been men¬ 
tioned, yet there has been a perceptible decline in the number 
of sheep in those countries since the war began. 

The foregoing survey of prominent sheep-producing coun¬ 
tries confirms the general statement previously made that the 
sheep of the world are declining in number, not only per 
capita of the population but absolutely. 

PRODUCTION OF WOOL IN THE WORLD. 

Many difliculties are encountered in making a compilation 
of the world's production of wool, but, subject to imperfec* 
tions on this account, such compilations have been made by 
the Bureau of Crop Estimates for 1901-1906, and by the 
National Association of Wool Manufacturers for 1908-1916. 
For 1901 the total for all countries for which estimates could 
bo made, and these countries produce almost all of the world's 
wool, was 2,807,000,000 pounds. By 1909 the quantity had 
increased to 2^953,000,000 pounds, and by 1911 to 2,971,000,00 
pounds, and this is the largest total production reported. 
Since 1911 the world's wool production htis steadily declined 
to 2,717,000,000 pounds in 1916. 

Within the period covered by the record Australia has been 
the most prominent country in wool production, and its clip 
has amounted to about one-fifth of the world's total until in 
1916 the fraction fell considerably below one-fifth on account 
of great loss of sheep because of drought. Australia and New 
Zealand together have produced from 21 to 30 per cent of the 
world's total during the period under review. 

Argentina follows next after Australia in order of importance 
in w'ool production at the-beginning of the period under 
review, its fraction of the world's total being 18 per cent in 
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1901, with decline to 13 per cent in 1906, followed by great 
loss to the present time. 

The Russian Empire produced nearly as much wool as 
Argentina did in 1901, its fraction of the world^s clip being 15 
per cent in that year. The fraction was as high as 17 per cent 
in 1902 and 1903,‘but in recent years it has been steady at 
about 14 to 15 per cent. 

At the beginning of this period the United Slates occupied 
fourth place as a wool producer with a fraction of 11 per cent 
of the world’s production, and the fraction has remained quite 
constant at 10 to 12 per cent since 1901. 

A comparison of the prominent w^ool-producing countries 
in 1916 finds that Australia and New Zealand combined pro¬ 
duced 25 per cent of the world’s wool clip, the Russian Empire 
15 per cent, the United States 12 per cent, Argentina 6 per 
cent, the Union of South Africa 6 per cent, Uruguay 5 per 
cent, the United Kingdom 4.5 per cent, Turkey in Asia 3.3 per 
cent, and France 2.8 per cent. The high degree of geographic^ 
concentration of the w^ool production of the world appears 
when it is stated that Argentina, Australasia, the Russian 
Empire, and the United States produced 56 per cent of the 
world’s wool in 1916, and the geograpliic concentration 
would be emphasized if the principal producing areas of these 
countries were defined. 

Among the grand divisions of the earth, Europe was most 
prominent in 1916 in wool production and had 32 per cent of the 
world’s wool clip to its credit. The fraction for Oceania, 
including Australia and New Zealand, was 25 per cent, for 
South America 14 per cent, for North America 12 per cent, 
for Asia 10 per cent, and for Africa 8 per cent. 

IN THE UNITED STATES. 

In statistics bearingupon wool production in the United States 
it was not until 1895 that an attempt was made to establish the 
number of sheep of shearing ago, but with poor success until 
the census of 1900 was taken. Of the total number of slieep 
on farms and mnges in that year 64.8 per cent were of shearing 
age, and in 1910, the following census year, 73.4 per cent. 
In recent years the percentage of the total sheep that stands 
for those of shearing age is about 71 to 74. At the present 
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time over 35,000,000 sheep supply the wool clip of this 
country, and this number is lower than for any year, except 
1916 to 1918, at least as far back as 1900, when sheep of 
shearing age were first trustwortliily indicated. 

Pounds of wool produced .—It may not be easy for any two 
estimators or compilers of the wool production of this country 
to agree, for the reason that they may choose different factors 
or different authorities, or adopt different processes. The 
statistics accepted for the preparation of this article have 
been provided as follows: Bureau of the Census—1840, 1850, 
1860, 1870, range and puUed wool excluded, 1880, spring 
clip only, 1890, 1900, 1909, fleece-wool production on farms 
and ranges to which have been added pulled wool estimates 
made by the National Association of Wool Manufacturers or 
approved by the Bureau of the Census; Bureau of Crop Es¬ 
timates—1871-1879, 1881-1889, 189J, 1892, 1914-1917, 

range and pulled wool apparently included throughout; 
National Association of Wool Manufacturers—1893-1899, 
1901-1908, 1910-1913. 

From* 1840 to 1870 the wool clip on farms, the range clip 
and pulled wool being excluded, increased from 36,000,000 to 
100,000,000 pounds. In 1871 the wool production, including 
range and pulled wool, amounted to 160,000,000 pounds; by 
1877 the amount had reached 200,000,000 pounds; by 1884, 
300,000,000 pounds; by 1900, 305,000,000 pounds; and by 
1909, 330,000,000 pounds, the highest quantity reported by 
any census. Estimates for years since 1909 declined to 
289,000,000 pounds for 1917, and it is necessary to go back 
to 1890 to find a lower census production. The average 
annual production of the 10 years 1905-1914 was 306,500,000 
pounds, and this average is larger than the production for the 
years that follow. 

Average weight per fleece .—By the census process the aver¬ 
age weight of a fleece is obtained by dividing the total weight 
of fleece wool by the number of fleeces. By the process of 
the Biu’eau of Crop Estimates and of the National Association 
of Wool Manufacturers the average weight is directly ascer¬ 
tained by States and the United States average is a weighted 
one. Froin 1840 to 1917 the average fleece weight has in¬ 
creased in this country 3.8 times. This expresses in 
numerical form what might be an elaborate story of 
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efforts to improve the breeds of sheep, and to acquire those 
that produce more wool as well as that of finer quality. 

The average fleece weight of 1840 was only 1.85 pounds; 
10 years later it had grown to 2.42 pounds, and by 1866 the 
average had reached 3.25 pounds. When 1880 arrived the 
average fleece weight was 4.80 pounds, and the estimate 
for 1884 was 5.20 pounds; 6.38 pounds wore roachc'd in 1893; 
the average for 1900 was 6.29 pounds; for 1909 it was 6.84 
pounds. The estimate for 1911 almost touches 7 pounds, 
and the one for 1917 is exactly 7 pounds, the largest ever 
estimated. 

In the decade 1895-1904 the mean fleece weight was 6.38 
pounds, and in the following decade the average was 6.76 
pounds; for 1915 the estimate is 6.80 pounds, for 1916 it is 
6.86 pounds, and for 1917 it is 7 pounds. 

Production 'per capita of the population. —The production 
of wool in this country in relation to the number of the 
population may now be examined. Pulled and range wool 
being included, the annual average wool production for the 
10 years 1875-1884 per capita of the population was 4,70 
pounds, and the average increased in the following decade to 
4.74 pounds. A period of decided decline ensued and in the 
10-year period 1895-1904 the per capita average production 
fell to 3.79 pounds, succeeded by the still lower average of 
3.35 pounds in the 10 years 1905-1914. The average for 
the single year 1914 was 2.9 pounds; for 1915,1916, and 1917, 
2.8 pounds. 

The production of wool in this country reached its highest 
point, absolutely, apparently in 1909, since which time there 
has been a decline from each year to the next, with the 
exception of two years. Relative to population, wool produc¬ 
tion has declined more emphatically, as the per capita 
averages above mentioned indicate. At the present time 
this country's wool production per capita is scant 60 per 
cent of what it was on the average in the 10 years 1875-1884. 

Production as a perce'rdage of supphj. —The supply of wool 
to this country consists not only of the production within 
the coimtry, but also of the gross imports less reexports. 
It is important to know the relationship between the supply 
and the production. On account of stocks held at the 
beginning and end of each year, the yearly computation of 
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this relationship, without taking acoount of stocks, often 
produces erratic results. This error, however, may bo almost 
entirely eliminated by extending the computation to the total 
of, say 10 years. Upon doing this, it plainly appears that 
wool production in tliis country greatly declined from 77 
per cent of the supply in 1875-1884 to 53 per cent in 1895- 
1904, foUowed by some recovery to 56 per cent in 1905-1914. 
The imports used in these computations include estimates 
of the raw wool contained in such fabrics in the foreign 
trade as permit estimates. 

A comparison for the same period may be made with the 
supply of raw wool. Of this supply, the production was 
76.7 per cent in the 10 years, 1875-1884, and the ratio 
declined to 52.5 per cent in 1895-1904, followed by a con¬ 
trary movement to 56.3 per cent in the following 10 years. 

Percentage of the consumption .—Still more important is it 
to know the relationship between the production of wool 
and the quantity consumed. As nearly as it is possible to 
estimate the consumption of wool in this country, such 
consumption much exceeds the production. In the endeavor 
to include an estimate of the raw wool contained in imported 
fabrics and to exclude the raw wool contained in exported 
ones, it is not possible to determine this consumption con¬ 
tinuously during a long period of years. For the four years 
1911-1914, the production of wool was 61,1 per cent of the 
consumption of domestic and foreign wool. 

If the comparison be confined to the consumption of raw 
wool, it is possible to extend it so as to cover a much longer 
period of time. Of the consumption of raw wool, the pro¬ 
duction was 79.4 per cent in the 10 years 1875-1884, 70.2 
per cent in the following 10 years,’62 per cent in the 10 years 
next following, and 59.5 per cent in 1905-1914. 

IMPORT RECORD FOR PRINCIPAL COUNTRIES. 

The main features relating to the production of wool have 
now been touched upon briefly. During recent years the 
number of sheep has declined in this coimtry, and also the 
production of wool, both absolutely and per capita of popu¬ 
lation. At the same time the number of sheep and the 
production of wool are declining throughout the world, 
although exceptions may be foimd in a country here and 
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there. A majority of the sheep in principal countries belong 
to the range and to cheap pastures. 

What may be regarded as the worldimport trade in wool 
increased from 1900 to 1912, when the largest international 
wool movement, as recorded, was made. The total for 1900 
was 1,566,000,000 pounds, and the total for 1912 was 
2,572,000,000 pounds. In the following year the total 
declined slightly and in 1914 it declined enormously on 
account of the beginning of the European war and fell to 
1,436,000,000 poimds. It is to bo borne in mind that some 
of the wool that figures in the import trade is duplicated 
in statement, as, for instance, when Argentine wool is imported 
into England and reshipped to the United States. 

Prior to the present war, France led all countries in mag¬ 
nitude of wool imports, the quantity beginning the period 
imder review with 418,000,000 pounds in 1900, and reaching 
as much as 623,000,000 pounds in 1909. The United King¬ 
dom follows France in order of importance as an importer 
of wool under prewar conditions, having received 382,000,000 
pounds in 1900, and as much as 889,000,000 pounds in 1915. 
Germany stands third in order of importance before the 
present war, with wool imports ranging from 346,000,000 
pounds in 1900 to 517,000,000 pounds in 1912. Fourth in 
order of importance is the United States, and Belgium fifth 
(fourth, m place of the United States, in 1910-1913). Russia 
was added to the list of countries that imported more than 
100,000,000 pounds of wool in 1910 and became the sixth 
coimtry in order of importance. 

FOR THE UNITED STATES. 

In compiling the imports of wool into the United States 
the reexports have been subtracted from the gross imports. 
A large quantity of wool has at times come into this country 
in woven fabrics and an attempt has been made to estimate 
the quantity of wool in such fabrics. The process 
undoubtedly is crudely performed, but the error, although 
it may bo considerable as a percentage of the wool imported 
in fabric form, becomes much smaUor as a percentage of the 
total wool imports including raw wool. Whatever the facts 
may bo, raw wool has been kept separate in the compilation 
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from the wool in the manufactured form. The manufac¬ 
tures of wool mentioned in the import statistics for which 
estimates of raw wool have been made are the classes of 
cloths, women's and children's dress goods, yarn, and tops. 
When a fiscal year is mentioned it is one beginning and not 
ending in the year specified. 

Raw and manufactured wool, the latter estimated to the 
extent above mentioned, were imported to the amount of 
112,000,000 pounds in 1861, but after 1866 the quantity 
was usually much below 100,000,000 pounds until the 
imports exceeded that quantity in 1883 and in nearly all 
subsequent years. The imports reached 205,000,000 pounds 
in 1891, 348,000,000 poimds in 1894, 535,000,000 poimds in 
1895, 701,000,000 poimds in 1896, and that was by far the 
largest amount of wool imports ever received in this country 
in any one year. Since that time these imports have usually 
ranged between about 150,000,000 and 300,000,000 pounds 
until 1914, when the imports reached 369,000,000 pounds, 
followed by 555,000,000 pounds in 1915, and 392,000,000 
pounds in 1916. 

By 10-year averages the imports of raw and of manufac¬ 
tured wool as far as estimated amounted to 82,000,000 
pounds annually as the average of 1865-1874; 71,000,000 
pounds, of 1875-1884; 197,000,000 pounds, of 1885-1894; 
259,000,000 pounds, of 1895-1904; and after that period 
the average declined to 232,000,000 pounds in 1905-1914. 

The largest quantity of raw wool ever imported into this 
country in one year was 524,000,000 pounds in 1915; second 
in order in 1916 with 364,000,000 pounds; and third in 
order is 1896 with 347,000,000 pounds. 

As far back as 1840 some 15,000,000 pounds of raw wool 
were imported. From 1849 to 1854 the annual average im¬ 
ports wore 21,000,000 pounds, during the 10 years 1855-1864 
they were 41,000,000 pounds, in the next 10-year period the 
average was 57,000,000 pounds, followed by 61,000,000 
poimds in the next, and by continuous increase to 209,000,000 
pounds per year in 1905-1914. 

The raw wool contained in cloths and dress goods averaged 
as high as 82,000,000 pounds in 1896-1904 and as low as 
10,000,000 pounds in 1875-1884, 
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During a few years before the European war the clothing 
wool was imported into this country almost entirely from 
Argentina, Austraha, and the United Kingdom; combing 
wool, mostly from the United Kingdom, with much subor¬ 
dinate contributions from Argentina, Canada, Peru, and 
Turkey in Europe; carpet wool, chiefly from China, Russia 
in Europe, and the United Kingdom, with secondary acces¬ 
sions from Argentina, British India, France, Russia in Asia, 
and Turkey in Asia. 

Percentage of production. —^The imports of raw and manu¬ 
factured wool, as far as the latter has been estimated, 
have had a wide range of numerical relationship to the 
national production of wool. As far back as the 10-yoar 
period 1875-1884 these imports wore 30 per cent of the pro¬ 
duction, and the ratio increased to 90 per cent in 1895-1904, 
but during the 10 years 1905-1914 the ratio fell to 78 per 
cent, or more than three-quarters of the national production. 
In the following year, 1915, the ratio reached 194 per cent 
of the production, followed by 136 per cent of the production 
in 1916. From 1914 to 1916 the imports of wool exceeded 
the quantity of the domestic production, and this statement 
is good fol* only three preceding years, 1894-1896. 

If raw wool alone is considered, its imports, by 10-year 
periods, have iminterruptedly increased in relation to pro¬ 
duction from 26 per cent in 1875-1884 to 68 per cent in 
1905-1914. For the single year 1915 the imports of raw 
wool were 184 per cent of the production or nearly double, 
and in 1916, 126 per cent. 

Percentage of supply. —Of the supply of wool or the pro¬ 
duction plus the imports less reexports, the imports were as 
low as 23 per cent in 1875-1884, including estimates of wool 
in the mentioned imported manufactures. The fraction 
reached almost one-half of the national supply, or 47.5 
per cent, in 1895-1904, followed by 44 per cent in 1905-1914. 
More than one-half and as much as two-thirds of the national 
supply was imported yearly from 1914 to 1916. 

If wool in manufactures is excluded, the raw wool imports 
were 20.7 per cent of the raw wool supply in 1875-1884, 
and the ratio increased continuously to 40.6 per cent in 
1905-1914. 
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NATIONAL SUPPLY OF WOOL. 

The national supply of wool, including wool in imported 
manufactures as far as estimated, has increased from 
304,000,000 pounds, the yearly average for 1875-1884, to 
546,000;000 pounds in 1895-1904, after which there was a 
slight decline to 544,000,000 pounds in 1905-1914. The 
unprecedented supply of 841,000,000 pounds was reached 
in 1915, while for 1914 the quantity was 659,000,000 pounds, 
and for 1916, 680,000,000 pounds. 

Kaw wool alone being under consideration, the supply 
averaged 294,000,000 pounds yearly in 1875-1884, and the 
amount grow steadily to 516,000,000 pounds in 1905-1914, 
followed by a supply of 810,000,000 pounds in 1915, and 
653,000,000 pounds in 1916. 

PER CAPITA SUPPLY. 

Undoubtedly the per capita supply of wool in this country 
has generally declined since the 10-year period 1885-1894, 
during which period the annual average was 7.89 pounds. 
In the next 10-year period the average fell to 7.22 poimds, 
while in 1905-1914 there was a conspicuous drop to 5.96 
pounds per capita. The per capita supply of 8.39 pounds in 
1915 was the highest since 1896. From 1894 to 1896 the 
per capita supply increased from 9.88 to 13.75 pounds. 
These averages have been equaled at no time. The fore¬ 
going averages include imported manufactured wool as far 
as estimated. 

The raw wool supply per capita averaged 5.92 pounds in 
1875-1884, and increased to 6.75 pounds in 1885-1894, 
after which it fell to 5.64 pounds in 1905-1914. The per 
capita averages of raw wool for 1915 and 1916 were 8.08 
and 6.41 pounds, respectively. 

EXPORTS OF DOMESTIC WOOL. 

According to the definition of domestic exports, they are 
goods produced or manufactured in this country from either 
domestic or imported raw materials and which are shipped 
to foreign countries. Foreign exports or reexports are goods 
which have been imported into this country either for 
reexport or for consumption and are afterwards exported, 
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having undergone no change in form or condition or enhance¬ 
ment in value by the application of labor in the United States. 
These reexports should not be combined with domestic 
exports in compilation, in order that the statement for 
domestic exports may not be impaired, but they should be 
subtracted from imports in order that the net imports 
entering into the uses of this country may bo known. 

CHIEF EXPORTING COUNTRIES IN THE WORLD. 

Since 1903 Australia has been the principal wool-exporting 
country of the world. It held this place in 1900, but in 
1901-1903 it was displaced by Argentina. In 1900 Australia 
exported 336,000,000 pounds of wool; in 1901, 452,000,000 
pounds; in 1906, 523,000,000 pounds; in 1907, 638,000,000 
pounds; and the highest wool export of that country was 
reached in 1910 with 734,000,000 pounds. Since that year 
the quantity has declined continuously to 603,000,000 
pounds in 1913, and 414,000,000 poimds in 1914. 

Argentina's wool exports were 223,000,000 pounds in 1900; 
503,000,000 pounds in 1901, and this export has not since 
been equaled. On the contrary, the exported quantity 
has on the whole declined until in 1905 it was 421,000,000 
pounds; in 1909, 390,000,000 poimds; in 1911, 291,000,000 
pounds; in 1913, 265,000,000 pounds; and in 1915 and 1916, 
259,000,000 pounds each year. 

Third in order of magnitude is New Zealand, whose wool 
exports in 1900 amounted to 141,000,000 pounds; in 1910, to 
212,000,000 pounds; and aifter that year a little imder 
two hundred million pounds, except that the expoi^s of 1914 
were 227,000,000 pounds, and of 1915 a little over 200,000,- 
000 pounds. 

The wool exports of British South Africa have rapidly 
increased from 28,000,000 pounds in 1900, and in recent 
years have nearly equaled those of New Zealand. 

Uruguay hq^ maintained a large wool export since 1900, 
the quantity for that year being 59,000,000 pounds; the 
quantity rose above one hundred million pounds in 1908, 
and equaled 178,000,000 pounds in 1912, but a decline 
followed to 98,000,000 poimds in 1914. 

The total wool exports of all countries amounted to 
1,166,000,000 pounds in 1900, followed by increase to 
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1,671,000,000 pounds in the following year. By 1907 the 
total had risen to 1,888,000,000 pounds, and by 1912 to 
2,359,000,000 pounds, the largest total ever reached, followed 
by a decline to 2,079,000,000 pounds in 1913, and 1,493,- 
000,000 pounds in 1914. 

Thus it appears that the international movement of wool 
during the period under review was on the whole a progres- 
siv^e one until 1912, since which year th© decline has been 
very large. It is to be borne in mind that the export 
statistics of many countries include large quantities of 
imports, and consequently there is considerable duplication 
in the foregoing totals. The apparent great decline since 
the European war began may be largely due to the elimina¬ 
tion of much of this duplication. 

. THE UNITED STATES. 

As may bo expected, the United States exports only small 
quantities of domestic wool, for the reason that for some 
years preceding the European War two-fifths of its wool 
consumption was of foreign origin, while since 1913 consid¬ 
erably more than one-half of its consumption is of such 
wool. Although the exports of raw wool are insignificant, 
the exports of woolen rags, especially when converted to an 
equivalent of grease wool, are of large account; shoddy, 
waste, and mungo also are included when reported. 

The exports of domestic raw wool and of manufactured 
wool as far as estimated are ascertainable as a total for only 
15 scattered years preceding the fiscal year beginning in 
1911, and the totals range from 104,000 to 4,140,000 poxmds. 
In 1911 the total wool export, defined as above, amounted 
to 61,000,000 pounds and in the following year to 83,000,000 
po\mds, but a dechno followed to 43,000,000 poimds in 1916. 

The exports of domestic raw wool, not including any 
manufactured wool, average only 102,000 poimds from 1849 
to 1854; the annual average for the 10 years 1855-1864 was 
682,000 pounds, and there was a marked decline to an aver¬ 
age of 114,000 pounds during 1875-1884. In the following 
10-year period the average increased to 818,000 pounds, 
followed by 1,751,000 pounds during 1895-1904, from which 
the average declined in the following 10 years to 1,155,000 
poimds, the size of the average being due almost entirely to 
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an export of 8,158,000 pounds in 1914; no raw wool exports 
were reported for 1910 and 1911. The largest raw wool 
export for any one year was for the fiscal year beginning in 
1914, above stated, and from that figure the quantity 
declined to 2,148,000 pounds in 1916. 

The exports of domestic raw wool in recent years before 
the European War were mostly to Canada and the United 
Kingdom, and of woolen rags mostly to the United Kingdom, 
but considerably to Belgium and Germany. 

Per capita exports. —Preceding 1911 little is known con¬ 
cerning the per capita exports of raw and manufactured wool 
combined. From 1865 to 1874 the ratio has been computed 
for seven years with an average of 0.034 of 1 pound. Dur¬ 
ing six of the years from 1875 to 1884 the average was 0.007 
of 1 pound. For the four years 1911-1914 the average was 
0.800 of 1 pomid. The ratio declined from the highest 
recorded point, 0.874 of 1 pound in 1912, to 0.424 of 1 pound 
in 1916. 

Raw wool exports declined per capita from 0.022 of 1 
pound in 1855-1864 to 0.002 of 1 pound in 1875-1884, fol¬ 
lowed by an increase to 0.013 of 1 pound during 1885-1894, 
after which during the 10 years 1895-1904 the liighest per 
capita average of domestic exports of raw wool was reached, 
0.023 of 1 pound. During 1905-1914 the average amounted 
to 0.013 of 1 pound, or the same as for 20 years previous. 

Percentage of production. —^As far as can be ascertained 
the exports of domestic raw and manufactured wool have 
averaged much below 1 per cent of the production until 
during the years beginning with 1911. From that year to 
1914 the per capita exports of domestic raw and of manu¬ 
factured wool as far as estimated, increased from 19.1 to 
28.4 per cent of the production, after which a decline was 
to 16.2 per cent in 1915 and 15 per cent in 1916. 

For raw wool alone the percentage of the production 
exported has been very small in periodical averages, and the 
highest ratio for one year is 2.8 per cent in 1914. During 
only six years for a long period of time has the ratio exceeded 
1 per cent. 

Percentage of the supply. —If the total supply of wool to 
the United States be compared with the domestic exports, 
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the ratio appears only as a trace until recent years, even 
though woolen rags bo combined with raw wool. In 1911, 
however, the wool export amounted to 11.6 per cent of the 
supply, and this ratio grew to 16.3 per cent in the following 
year, from which there was a decline to 5.5 per cent in 1915, 
followed by 6.4 per cent in 1916. 

Percentage (f consumption .—^The exported domestic raw 
wool as a percentage oi the consumption of wool in this 
country has always been very small, but if the equivalent 
raw wool of the exported woolen rags is included the com¬ 
bined exports are found to have been 13.1 per cent in 1911, 
followed by the highest point reached, in 1912, 19.5 per cent. 
The ratio dcchned to 5.8 per cent in 1915, with some recovery 
to 6.8 per cent in 1916. 

FOREIGN TRADE SURPLUS. 

By means of subtractions the quantity of the foreign wool 
received above the quantity of domestic wool exported is 
readily ascertained, lliis surplus of imports amounted to 
15,000,000 pounds of wool in the grease in 1840, and the 
periodical averages increased to 194,000,000 pounds in 
1905-1914, with a continuous upward movement except a 
recession in 1875-1884. Equivalent raw wool in manufac¬ 
tures in foreign trade as far as estimated is included. 

The highest siuplus of imports above domestic exports 
was 509,000,000 poimds of wool in the fiscal year beginning 
in 1915. The quantity was unusually large in the preceding 
year and amoimted to 348,000,000 pounds in the following 
year, 1916. 

For raw wool alone the import surplus has grown from 
15,000,000 pounds in 1840 without interruption of the ad¬ 
vance in lO-year averages to 208,000,000 pounds in 1905- 
1914. For 1915 the import surplus was 520,000,000 poimdiS 
of raw wool, followed by 362,000,000 poimds in 1916. 

IMPORT SURPLUS PER CAPITA. 

Although the surplus imports of wool are large in totaV 
number of poimds, they seem small when regarded as an 
average amoimt per capita of the population. For raw and 
manufactured wool in foreign trade as far as estimated, the 
ratio declined from 2.20 pounds per capita in 1855-1864 to 
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the low average of 1.42 pounds in 1876-1884, after which 
there was an increase to 3.43 pounds in 1895-1904, followed 
by decline to 2.60 pounds in 1905-1914. For 1915 the ratio 
was 5.54 pounds per capita and for 1916 3.84 pounds. 

PERCENTAGE OF PRODUCTION. 

To look at the surplus imports of wool from another angle, 
comparison may bo made with the national production of 
wool. Of this production the surplus imports increased from 

26.5 per cent in 1875-1884 to 63.3 per cent in 1905-1914. 
By 1914 the ratio had grown to 98.6 per cent of the produc¬ 
tion, and in 1915 it reached the extraordinary ratio of 178.1 
per cent, followed by 120.7 per cent in 1916. The raw equiv¬ 
alent of manufactured wool is included. 

For raw wool alone the surplus imports as a percentage of 
production continuously increased from 26 per cent in 1875- 
1884 to 68 per cent in 1905-1914. The ratio for 1914 was 
99 per cent; for 1915 it was 182 per cent; and for 1916, 

125.5 per cent of the production. 

PERCENTAGE OF CONSUMPTION. 

Perhaps the most important comparison of all for the 
surplus imports is with the consumption of wool. The raw 
equivalent of manufactured wool in foreign trade being in¬ 
cluded to the extent of the estimates, the surplus imports of 
wool during six years of the period 1875-1884 averaged 22.6 
per cent of the consumption. For 1911-1914 the average 
was 38.9 per cent of the consumption, followed by 64 per 
cent in 1915 and 54.7 per cent in 1916. By 1914 the surplus 
imports had all but equaled domestic wool entering into 
consumption. The surplus imports of raw wool afford about 
Hhe same coniparisons with the consumption of wool that arc 
mentioned above for the combination of raw wool and the 
raw equivalent of manufactured wool. 

CONSUMPTION. 

The stage has now been reached where the main features 
of statistical information relating to wool may be employed 
to indicate its consumption. In the case of some commodi-r 
ties it is feasible to determine consumption by ascertaining 
family experience by direct investigation with ample labor 
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at command and at large expense, and sometimes consump¬ 
tion may be estimated by averaging the opinions or judg¬ 
ments of a largo number of correspondents, but in the case 
of wool the only feasible procedure is the common formula 
of production plus gross imports less reexports minus do¬ 
mestic exports. The production year is a calendar year, and 
to this is related the foreign trade year beginning July 1 of 
the production year. 

The formula above stated may not in the case of a com¬ 
modity indicate the quantity of its consumption in any one 
year, because of the difference between stocks in the country 
at the beginning and end of the year. Indeed, the indicated 
annual per capita consumption by this process is often highly 
variable. The error of the process, however, may be almost 
entirely eliminated by combining years in periods, say of 10 
years, and taking the annual average for each period. 

The consumption indicated for wool is for all purposes. 
For raw wool consumption ends with its employment in 
manufacturing, regardless of what becomes of the products, 
and for raw wool no account is taken of imports and exports 
of wool in the form of textiles and other wool products. In 
this investigation wool consumption has been determined also 
for manufactures of wool in the foreign trade as far as fea¬ 
sible, 

NUMBER OF POUNDS. 

During six years of the period 1875-1884 the average an¬ 
nual consumption of raw and manufactured wool in foreign 
trade as far as estimated, was 281,000,000 pounds, and the 
annual average for 1911-1914 was 495,000,000 pounds, fol¬ 
lowed by 795,000,000 pounds in 1915, and 687,000,000 pounds 
in 1916. 

The consumption of raw wool has been a little larger than*" 
the combined consumption of raw and manufactured wool 
in foreign trade for the reason that the exports of manufac¬ 
tured wool have been larger than its imports within the limits 
of the estimates. During the 10 years 1875-1884 the raw 
wool consumption averaged 294,000,000 pounds annually; 
during the next 10 years the average was 420,000,000 pounds; 
again, in the next 10 years it was 462,000,000 pounds; and 
in 1906-1914 the average was 615,000,000 pounds, after 
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which followed the indicated consumption of 806,000,000 
pounds in 1915 and 651,000,000 pounds in 1916. 

PERCENTAGE OF DOMESTIC AND OF FOREIGN WOOL. 

The foregoing figures for consumption include foreign as 
well as domestic, wool. Each of these classes of wool has 
been converted into a percentage of the total consumption. 
For raw and manufactured wool in the foreign trade as far 
as estimated the consumption of domestic wool during six 
years of the period 1875-1884 averaged 77.2 per cent, and 
during 1911-1914 it averaged 45.5 per cent. For 1915 the 
indicated fraction of domestic wool consumption is 30.1 per 
cent, and for 1916 it is 38.5 per cent. 

The complementary percentages express the relative con¬ 
sumption of foreign wool, and this consumption has increased 
from 22.8 per cent of the total consumption in six years of 
the period 1875-1884 to 54.5 per cent of the total consump¬ 
tion in 1911-1914. To the extent that the computed con¬ 
sumption for a single year can be trusted, the foreign wool 
consumption of 1915 was 69.9 per cent of the total and of 
1916 it was 61.5 per cent. Apparently the foreign wool con¬ 
sumption became greater than the domestic wool consump¬ 
tion for the first time in 1913, except the one previous year 
1896. 

PER CAPITA CONSUMPTION. 

The fragmentary record of the consumption of raw and of 
manufactured wool in the foreign trade as far as estimated, 
indicates that the per capita consumption of this wool aver¬ 
aged 5.85 pounds in six of the 10 years 1875-1884, and 5.14 
pounds per capita from 1911 to 1914, followed by 7.93 pounds 
in 1915 and 6.25 po^ds in 1916. 

The record .for raw wool indicates that the per capita con¬ 
sumption during the 10 years 1875-1884 averaged 5.92 
pounds, and that the average rose to 6.74 pounds in the next 
decade, after which there was a decline to 6.11 pounds in 
1895-1904 and to 5.63 pounds in 1905-1914, followed by the 
extraordinary consumption, as computed for the single year 
1915, of 8.04 pounds, and of 6.39 pounds for 1916. 

Raw-wool consumption per capita was clearly declining 
after 1885-1894, and this decline was arrested apparently 
about 1914, possibly in a small degree in 1913. 
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PERCENTAGE OF PRODUCTION. 

The consumption of wool may now be related to its 
production, with the knowledge already acquired that the 
consumption much exceeds the production. For raw and 
manufactured wool in the foreign trade as far as estimated 
the consumption of domestic and foreign wool during six 
of the years 1875-1884 averaged 129.3 per cent of the 
production; that is to say, the consumption equaled the 
production and 29.3 per cent more. During 1911-1914 the 
consumption of this wool was 163.7 per cent of the produc¬ 
tion, followed by 278.1 per cent of the production in 1915, 
and 220.8 per cent in 1916. 

The long record for raw wool presents an imbroken 
increase in 10-year averages for the ratio between consump¬ 
tion and production. For the 10 years 1875-1884 the 
consumption of domestic and foreign raw wool averaged 
126 per cent of the production, and the average advanced 
continuously to 168 per cent in 1905-1914, after which 
the ratio rose enormously to 282 per cent in 1915, followed 
by 225.5 per cent in 1916. 

Of the domestic wool production all but a fraction of 1 
per cent is usually consumed in this country, but if the 
exports of wool in domestic manufactures as far as esti¬ 
mated are subtracted, the consumption during 1911-1914 
was as low as 74.6 per cent of the production, after which 
may be noticed 83.8 per cent for 1915, and 85 per cent for 
1916. 


PERCENTAGE OP THE SUPPLY. 

With the understanding that the supply of wool equals 
the production plus the gross imports less the reexports, 
the relationship of consumption to it may readily be deter¬ 
mined. During six of the years in the period 1875-1884 
the consumption of raw and manufactured wool in the 
foreign trade as far as estimated was 99. 8 per cent, but 
the fraction much decreased during the four years 1911- 
1914, or to 86.5 per cent. In 1915 and 1916, however, 
the fraction rose to 94.5 and 93.6 per cent, respectively, 
of the supply 
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PRICES OF SHEEP AND WOOL. 

Sheep produce meat as well as wool and the course of the 
prices of sheep is determined by various causes and not 
solely by the price of wool, yet the price of wool is doubtless 
an element of sheep price. The Bureau of Crop Estimates 
has a record of the average price per head of sheep at the 
farm for January 1 as far back as 1867. All ages and 
qualities of sheep are included in the average. A series of 
upward and downward tendencies is apparent, usually 
corresponding with periods of industrial elevation and 
depression. 

From the average of $2.50 per head in 1867 there was a 
decline to $1.64 in 1860, after which there was increase 
to $2.71 in 1873. Accompanied by fluctuations, a decline 
followed to $2.07 in 1879, with increase to $2.53 in 1883, 
decline to $1.91 in 1886, increase to $2.66 in 1893, decline 
to $1.58 in 1895, increase to $2.98 in 1901, and after that a 
general upward movement to $4.02 in 1914, $4.50 in 1915, 
$5.17 in 1916, $7.14 in 1917, and $11.82 in 1918. The 
average price of sheep at the farm January 1,1918, was seven 
and a half times the average of 1895, the lowest of record, 
and was nearly thrice the average of 1914. 

Beg inning with 1910 the Bureau of Crop Estimates has 
estimated the average farm price of unwashed wool on the 
15th of each month. For September 15 the averages begin 
with 17.7 cents per pound of unwashed wool in 1910, and 
continue with 15.6 cents in 1911, 18.7 cents in 1912, 15.8 

cents in 1913, 18.6 cents in 1914, 23.3 cents in 1915, 28.4 

cents in 1916, and 54.2 cents in 1917. The 1917 f)rice of 

unwashed wool at the farm was about three and a half 

times the price of 1913. 

There are elaborate records of the wholesale prices of 
wool. In the Boston market, which is the principal one in 
this country, the recorded ‘‘low'’ price of Ohio unwashed 
fine wool in 1912 was 21 cents per pound. In 1914 the 
“low" of the year was 20 cents, in 1915 it was 23 cents, 
in 1916 it was 26 cents, and in 1917 it was 38 cents, but 
during 1917 the “low" of the market increased rapidly 
from 38 cents in January to 62 cents in September, and 
66 cents in December. 
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The Boston market record for for Ohio unwashed 

fine wool was 25 cents in 1912 and 1914, 29 cents in 1915, 
38 cents in 1916, and 67 cents in 1917. During the last- 
named year the ^^high^’ price of the market increased from 
40 cents in January to 67 cents in December. 

To take another class and condition of wool, fine terri¬ 
tory staple wool, scoured, is selected. The ^^low^' price 
of this wool in 1912 was 60 cents, and from that figure the 
increase was to 73 cents in 1916, and $1.10 in 1917; while 
at the other extreme the ^^high’^ of 1912 was 67 cents, 75 
cents for 1915, $1.12 for 1916, and $1.85 for 1917. All 
records exhibit a marked increase in the price of all kinds of 
wool in 1916 and more especially in 1917. 

STOCKS IN HANDS OF DEALERS AND MANUFACTURERS. 

In the summer of 1917 the Bureau of Markets ascertained 
the quantity of wool held by dealers and manufacturers 
in the United States, and repeated the inquiry quarterly 
thereafter. The report for December 31, 1917, states 
that 244,000,000 pounds of wool were in stocks held by 
manufacturers and that 209,000,000 pounds were in stocks 
held by dealers. The classes of wool so held were wool in 
the grease, scoured wool, pulled wool, tops, and noils, and 
nearly three-quarters of the wool in stocks was wool in the 
grease. The total amount of the stocks held by both the 
manufacturers and dealers was 453,000,000 pounds, and 
the quantity would have appeared much larger had the 
scoured wool and the tops and noils been reckoned into 
wool in the grease. After this reckoning, the total becomes 
617,000,000 pounds of grease or raw wool. 

Accepting the grease weight of the wool in stocks as 
the total, this wool may be compared with the annual 
production, which in 1917 was nearly 285,600,000 pounds. 
Therefore the wool stocks for the date mentioned were 116 
per cent greater than the production of wool in 1917, were 
73 per cent greater than the imports less reexports of raw 
wool in the fiscal year beginning in 1916, and 5 per cent 
less than the raw wool, domestic and foreign, consumed m 
1916. The sum of these stocks and of the prospective clip 
of this country in 1918 is over 900,000,000 pounds, or much 
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more than the very high consumption of either 1916 or 1916, 
and this is so without including any import supply. 

SUMMARY. OP CONDITIONS. 

From the foregoing it will be seen that at the beginning 
of the European war this country was confronted with a 
persistent decline in the number of sheep and in the pro¬ 
duction of wool, a condition, however, in which nearly all 
sheep-raising and wool-producing countries found them¬ 
selves. Various explanations of this general decline have 
been advanced. It has been asserted that sheep raising in 
old countries with long-established farming can not compete 
with the industry in countries having ranges and cheap pas¬ 
tures. In some range coimtries farm holdings are encroach¬ 
ing upon sheep pastures; in two or three important countries 
droughts are limiting or reducing sheep herds; disease and 
parasites are contributing to these results. 

In this country the demand for wool has increasingly 
exceeded the domestic production until at the beginning of 
the European war quite one-half of the wool consumption 
was of foreign wool. Otherwise stated, this coirntry de¬ 
pended as much upon foreign wool as upon the domestic 
production. Since 1913 much more foreign than domestic 
wool has been consumed. At the beginning of the European 
war, also, this country was confronted with a diminishing 
per capita consumption of wool, which had continued for 30 
years. 

In the meantime substitutes have been employed in making 
fabrics. By far the most useful and economically possible 
substitute on a large scale has been cotton, linen fiber has 
been too costly and too restricted in supply. Silk can hardly 
be regarded as a substitute in any proper sense. Some of 
the animal hairs, the supply of which is relatively very small, 
may perhaps be regarded as doing substitute duty. In 
place of carpets extensive use is made of mattings composed 
of straw, cocoa fiber, rattan, grass, and other vegetable sub¬ 
stances, and these mattings may be regarded as substitutes 
to some extent for woolen carpets and rugs. Cotton also is 
used to a large extent for making fabrics for covering floors. 
Therefore it appears that cotton is almost exclusively the 
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potential substitute for wool, except to the extent mattings 
are used, and this substitution has occurred not only by 
mixture or combination with wool in the same fabric, but 
also by entirely displacing wool. Substitute fibers and mat¬ 
ting materials therefore have prevented the wool-consuming 
world from feeling the pinch of scarcity. 



HIDES AND SKINS: PRODUCTION, FOREIGN 
TRADE, SUPPLY, AND CONSUMPTION. 

By Georoe K. Holmes, 

Statistical Scientist^ Diiision of Crop Records^ Bureau of Crop 

Estimates. 

WORLD-WIDE CONDITIONS. 

F EOM the time when the dried and tanned skins of ani¬ 
mals, without removal of fur, hair, or wool, covered 
some of the nakedness of the human body, these materials 
have been in demand for increasing and more diversified 
uses, until in recent years demand has so pressed on supply 
that substitutes have been provided for some uses to an ap¬ 
preciable degree, and economies in the employment of leather 
have been forced upon industries. 

Irrespective of the belligerent countries in Europe, the 
general fact remains that throughout the world cattle are 
barely increasing absolutely, and apparently are not even 
holding their own in numbers in relation to population, while 
the number of sheep is declining both per capita and ab¬ 
solutely. 

ANIMALS IN IMPORTANT PRODUCING COUNTRIES. 

CATTLE ox FARMS IX THE UNITED STATES. 

In the United States the number of cattle on farms was 
ascertained for the first time in the census of 1840, when 
nearly 15,000,000 head were counted. The number had in¬ 
creased to 25,600,000 in 1860, to nearly 36,000,000 in 1880, to 
51,400,000 in 1890, and to 67,700,000 in 1900, including cattle 
on ranges in 1880 and later. In 1850 calves were excluded 
from reports by instructions to enumerators, and for subse¬ 
quent census years to 1890 no instructions were given con¬ 
cerning them and it is probable that a few calves, but not all, 
were reported. At the time of the census of 1910, taken 
April 15 instead of June 1 as before, 61,800,000 cattle in¬ 
cluding calves were counted on farms and ranges, but the 
number would have been about 65,500,000 had they been 
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counted June 1, or about 2,200,000 less than in 1900. As 
nearly as can be determined, the number of cattle reached 
its height about 1907, when the number estimated by the 
Bureau of Crop Estimates was 72,534,000. 

According to the estimates of this bureau, the census num¬ 
ber of cattle for 1910—61,800,000—declined year by year to 
56,500,000 in 1913, and the number remained about the same 
in 1914, but there was a perceptible increase in 1915, and 
again in 1916, when the number of cattle on farms and 
ranges was estimated to be 61,920,000. In 1917 the number 
had increased to 64,583,000, and in 1918 to 66,830,000, or to 
5,000,000 more than were found in the census of 1910. The 
number of cattle not on farms and ranges in 1910 was nearly 
2 , 000 , 000 . 

The two geographic divisions just west of the Mississippi 
River contained 34,300,000 cattle on farms and ranges in 
1900, or a little more than one- half of the total for the whole 
country. By 1914 the number of cattle in these two divisions 
had declined to 24,660,000, or to 42 per cent of the total, a 
loss of about 10,000,000 head, equal to one-third of the cattle 
of Argentina or of Brazil. The West North Central group 
of States lost nearly 5,000,000 of its 20,000,000 cattle; the 
West South Central division lost nearly the same number of 
its 14,000,000 cattle, or a larger fraction than did the West 
North Central States. The East North Central division lost 
over 1,000,000 of its 10,500,000 cattle from 1900 to 1914, and 
during the same 14 years all of the other divisions of States 
lost cattle except the South Atlantic and Pacific. 

In 1915, however, there was some recovery of cattle in the 
two divisions of States just west of the Mississippi River, 
and this was continued in 1916; the gain of 1916 over 1914 is 
estimated at 1,776,000 cattle in the West North Central 
States, and 542,000 cattle in the West South Central States. 
New England appeared to be slightly gaining, and there 
were more distinct gains in all other divisions of States. 

The decline in the number of cattle since about 1907 seems 
to have been arrested in 1914, and a turn toward a gradual 
increase was indicated in 1915 to 1918. 

When 1917 arrived, cattle were still increasing in number, 
and their total on farms and ranges was 64,583,000, a gain of 
2,663,000 since the preceding year, nearly half of which was 
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in the two geographic divisions just west of the Mississippi 
River. There was distinct gain also in the East North Cen¬ 
tral States and in the Mountain States, while there were 
gains in every one of the other divisions. 

The census of 1910 established a cattle ratio of 0.67 of 1 
animal per capita of the population, and the estimates for 
subsequent years show a continual decline to 0.57 of 1 animal 
in 1914, but in the movement toward recovery that followed 
a per capita ratio of 0.58 of 1 animal was reached in 1915, 
of 0.60 of 1 animal in 1916, of 0.62 of 1 animal in 1917, and 
of 0.64 of 1 animal in 1918. Thus it appeal’s that cattle have 
increased since 1911 not only absolutely but per capita of the 
population, although the absolute increase since 1910 has not 
also been a per capita increase. 

In partial explanation of the decline of cattle on farms 
and ranges from 1900 to 1914 it should be remembered that 
in the great corn belt cattle breeding has largely changed to 
cattle feeding since about 30 years ago. While this (change 
was taking place in the corn belt, range and ranch began to 
supply feeders more cheaply than they could be raised on the 
farms, or, at any rate, the farmers bought feedei's more easily 
than they could raise them. But limitations to the produc¬ 
tion of feeders began to appear, and were found in the en¬ 
forcement of the no-fence law on the public land, in home¬ 
steading, in dry farming, and in the corn belt itself in dairy¬ 
ing, in the increasing cost of stockers and feeders, and in 
neglect to feed roughage. The considerable increase in the 
number of cattle in the corn belt since 1914 indicates a be¬ 
ginning in changes in farm and animal husbandry, manage¬ 
ment, and practices; and the considerable increase in the 
number of cattle in the Mountain States also indicates 
broader farming practices than were feasible to a new agri¬ 
culture on farms and better use of the forest grazing lands. 

SHEEP AND GOATS IN THE UNITED STATES. 

' Spring lambs were expressly excluded from enumeration 
in the census of 1850; they were not mentioned in the cen¬ 
suses of 1840,1860,1870,1880, and 1890, and were presumably 
largely omitted; but in 1900 and 1910 they were included. 
Range sheep were included in 1880 and later census years. 
From 19,000,000 sheep in 1840 the national flock of sheep 
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on farms grew to 22,500,000 in 1860, to 35,000,000 in 1880, to 
36,000,000 in 1890, and to 61,500,000 in 1900. The census date 
had been June 1 until 1910, when April 15 was adopted, and 
this automatically reduced the number of census sheep as 
compared with the June 1 numbers of previous censuses. 
The sheep counted April 15,1910, were 52,450,000, the equiv¬ 
alent of which, June 1 following, was about 63,000,000, or 
about 1,500,000 above the number in 1900. 

The annual estimates of the number of sheep made by the 
Bureau of Crop Estimates subsequent to 1910 have con¬ 
stantly declined to 47,616,000 in 1917, a loss of about 5,000,000 
in seven years. The estimate for 1918 is 48,900,000 sheep. 
It seems probable that 1910 indicates approximately the time 
when there was the largest number of sheep in this ^country. 
About 400,000 sheep were not on farms and ranges in 1910. 

The number of goats on farms and ranges in this country 
was not ascertained until the census of 1900, when 1,871,000 
goats were found June 1. In 1910 at the earlier date of 
April 15 the number was 2,916,000. Since that census the 
number of goats in existence has not been estimated, but the 
number of goats inspected for slaughter by the Bureau of 
Animal Industry has increased since about 1910 by a very 
large ratio. In the fiscal year beginning in 1910 the in¬ 
spected goats numbered 54,000; in 1913, 122,000; in 1915, 
180,000; and in the fiscal year beginning in 1916 they num¬ 
bered 175,000. The increase of goats inspected for slaughter 
may not indicate a corresponding increase in number of 
goats in existence, but may indicate an increasing disposition 
to utilize goats for meat. 

The production in this country of hides and skins of ani¬ 
mals other than cattle, sheep, and goats is so small, especially 
relative to the number of animals on hand, that an examina¬ 
tion of the number of these animals would not be pertinent. 

- CATTLE IN OTHER COUNTRIES. 

The number of cattle in Argentina has been nearly sta¬ 
tionary in recent years, although the number decreased from 
29,124,000 in May, 1908, to 25,867,000 in June, 1914. Yet 
that country has vast ranges and the Argentine cattlemen 
are enterprising and progressive. Disease and drought have 
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made some inroads upon the herds, but these causes do not 
account for the failure of Argentina to increase the num¬ 
ber of caftle. The explanation is offered that the rapidly 
increasing prices of cattle, and the greatly increased facil¬ 
ities for slaughtering and exporting in recent years, have 
induced cattlemen to oversell, or tb slaughter beyond the 
limit 

Australia is another country with stationary cattle herds. 
The severity of the droughts is much greater than in Ar¬ 
gentina, and although Australia had about 10,000,000 cattle 
in December, 1915, yet this number is about the same as it 
was in 1890. Perhaps Australia has been slaughtering to 
the limit under the inducements of high prices and increased 
facilities for slaughtering and marketing meat. 

The census number of cattle in Brazil in 1913 was over 
30,000,000, and the cattle of that country have been for many 
yeara a prolific source of hides. 

Including Native-States with British India, the number 
of cattle in India, counting calves and young buffaloes, has 
risen to a total of 137,000,000. 

The conditions found in the vast region of British South 
Africa, including the Union of South Africa, have made the 
cattle industry uncertain and sometimes disastrous. The. 
census number of cattle was 4,062,000 in 1904, and 7,176,000 
in 1911, but the indicated increase was greater than normal 
because of recovery from the Boer War. Since the European 
war began cattle raising in Rhodesia has made much progress 
on a large scale. 

Whatever available cattle-range area Canada had was rap¬ 
idly passing into farm status before the war under the immi¬ 
gration of farmers and the multiplication of farms on new 
land. Since 1913 the cattle industry of Canada has suffered 
a decline, so that the number of cattle has declined from 
6,656,000 in that year to 5,968,000 in 1917. A prominent 
cause of decline of number has teen the high prices of cattle 
and beef and the demands of the European war. 

Madagascar has a growing importance in the supply of 
cattle hides. The cattle are of the Cebu breed and num-' 
bered 2,000,000 in 1898 and 5,500,000 in 1912, and continua¬ 
tion of increase is expected. 
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Little is known about .the present number of cattle in 
Mexico. The last census was taken in 1902, which reported 
5,142,000 cattle. 

The vast re^on of Asiatic Russia is practically a new 
country in cattle raising; from 1905 to 1911 the number of 
cattle increased from 5',600,000 to 14,700,000, and by 1913 
the number had reached 18,400,000. In European Russia, 
however, the number of cattle hardly increased from 1900 to 
1913, but remained quite constant at a little under 32,000,000. 
In 1913 Asiatic and European Russia had about 50,000,000 
cattle. 

A promising cattle country is Uruguay, which had 8,200,- 
000 cattle in 1908, according to the census of that year. The 
understanding is that the number of cattle in that country 
has increased steadily since the census. 

Endeavors have been made in the warring countries of 
Europe and in neighboring neutral countries to preserve 
their stock of cattle without great deterioration in numbers, 
but nevertheless it is supposed that there has been diminution 
because of war conditions. 

SHEEP AND GOATS IN OTHER COUNTRIES. 

The great sheep-raising countries of the world, in addition 
to the United States, are Argentina, Australia, British India, 
British South Africa, New Zealand, Turkey, Asiatic and 
European Russia, the United Kingdom, and Uruguay, and 
considerable numbers are found in Algeria, Brazil, France, 
and Spain. 

In Argentina the number of sheep has declined since 1908 
from 67,000,000 to 43,000,000, although, as far as pasturage 
is concerned, great increase in the number would seem to be 
possible. 

Australia is subject to prolonged and destructive droughts 
that sometimes reduce the number of sheep in one season by 
many millions, and yet rapid recovery has often followed. 
The largest number of sheep ever possessed in Australia, as 
far as is known, was 106,000,000 in 1891. After enormous 
fluctuations, 95,000,000 sheep were reported for 1911, fol¬ 
lowed by a strong decline, so that in 1915 the number was 
reduced to 70,000,000 sheep. 
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British South Africa has extensive areas suitable for sheep 
raising, and these have made possible the great increase from 
16,000,000 sheep in 1904 to 36,000,000 in 1913. 

Sheep have steadily increased in number in New Zealand, 
where the industry seems to be strongly established. From 
1891 to 1917 the sheep increased from 18,000,000 to 25,000,000. 

In Asiatic and European Itussia combined tlie number of 
sheep declined from about 89,000,000 in 10011-1908 to 80,000,- 
000, or 10 per cent, by the time that the European war began. 

The census of 1008 in Uruguay reported 20,300,000 slieep, 
or an increase of 7,700,000 in eight years, and it is supposed 
that the increase has continued. 

While it is known that the number of sheep has declined 
since 1914 in most of the belligerent countries of Phirope, 
and it is supposed that their numbers may have been some¬ 
what reduced in some of the European neutral countries, yet 
the general fact has been that efforts have been made to con¬ 
serve the flocks of sheep and to limit the reduction as much as 
possible. 

Algeria has a stock of goats which for many years has 
ranged from about 3,500,000 to 1,000,000. In Argentina the 
number of goats has increased from nearly 2,000,000 in 1888 
to nearly 4,000,000 in 1908, and 4,325,000 in 1914, A census 
of goats in Brazil, taken in 1913, shows a total of 10,049,000. 

For no other country is so large a number of goats re¬ 
ported as for British India; for that largo country with its 
enormous population the niunber of goats in 1011 reached 
the total of 30,673,000. In Mexico the number of goats in 
1902 according to the census was 4,206,000, and about the 
same number, or 4,791,000, is reported for Asiatic Russia for 
1913. Spain had 3,265,000 goats in 1904, practically the 
same as for 1910, but a distinct increase over the 2,534,000 
reported in 1891. 

Asiatic and European Turkey has more goats than any 
other country except British India. In 1912 the number 
was reported to be 20,269,000, or somewhat less than in 1910, 
but an increase of about one-third over the number of 1905. 

It appears that in the more important countries the num¬ 
ber of goats has generally been about stationary in recent 
years, although large increases are found when comparison 
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is made \^ith the goats of 15 or 20 years ago. In less im¬ 
portant countries, which after all possess a large number 
of goats in the aggregate, it is observable that the number 
has been about stationary for a considerable period of time. 

BUFFALOES AND HORSES. 

The supply of buffalo hides comes almost entirely from 
India. Including the Native States, the number of buffaloes 
in India, not including young buffaloes, was 20,000,000 in 
1914. Other countries that raise buffaloes are the Philippine 
Islands, with 1,222,000 in 1915, and Bulgaria, with 415,000 
in 1910. 

The countries that are specially noticeable in the supply 
of horse hides to the United States are Argentina, Canada, 
Russia, and this country, and for these countries the num¬ 
ber of horses on hand may be briefly noticed. In Argentina 
the number of horses in 1914 was 8,323,000; in C^ada#tho 
horses of 1917 numbered 3,000,000; for Asiatic Russia, 12,- 
000,000 horses are reported for 1913, and for European Rus¬ 
sia 23,000,000 horses, or 35,000,000 horses for the total. The 
horses of the United States it is estimated numbered 21,663,- 
000 in 1918. 

PRODUCTION OF HIDES AND SKINS. 

Ill a general view of the situation with regard to the pro¬ 
duction of hides and skins throughout the world, it is evi¬ 
dent that the production, for some indefinite period in the 
past, has been inadequate to meet the multiplying uses of an 
increasing population—a population that can elaborate its 
wants for leather and leather products, and can increase the 
total of all wants in greater degree than the number of 
animals that supply hide and skin increase. A new industry 
may arise, almost in a night, that will add enormously to the 
demand, as did the automobile industry. 

IN THE UNITED STATES. 

Estimates of hide and skin production in the United States, 
some of them rough, may be made for calves, cattle, goats, 
horses, and sheep. The production may be determined by 
different processes of estimation with approximate agree- 
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ment, but it is not to be expected that different estimators 
will arrive at precisely the same number for any class of 
hides or skins. For the uses of this article the production of 
calf and sheep skins and of cattle hides for 1900 is derived 
from the meat production estimated by the Bureau of Crop 
Estimates; the goatskins and horse hides are roughly esti¬ 
mated. For 1909 the production of calf, sheep, and goat 
skins, and of cattle hides is the census slaughter for meat 
plus the “ fallen ” ^skins and hides estimated or approved 
by the Bureau of Animal Industry. ‘‘Fallen” applies to 
skins and hides of animals that died or were accidentally 
killed without being utilized for meat. The horse hides are 
roughly estimated. For the production of hides and skins 
of meat animals of years subsequent to 1909, the ratio be¬ 
tween the inspections by the Bureau of Animal Industry to 
the total animal slaughter in 1909 has been applied to the 
inspections, year by year. It is evident that the figures for 
1'909 are more trustworthy than those of any other year, for 
the reason that they alone were mostly determine<l by the 
census process of enumeration, the only element of estimate 
being the comparatively small number of “ fallen ” meat 
animals. 

The slaughter of meat animals during the present war 
may have been so affected by unusual conditions as to cause 
considerable error in the application of the process of esti¬ 
mation to these years, and yet it is not certain that this sus¬ 
picion is altogether justified. The estimates of production 
made for the purposes of this article end with the fii-st full 
calendar year of the war, 1915. 

The estimated production of calfskins in 1900 was 5,899,- 
000, in 1909 it was 6,575,000, and the number rose to 6,790,000 
in 1912, from which it fell to 5,060,000 in 1914. In the re¬ 
bound the number rose to 5,424,000 in 1915. 

Cattle hides were produced to the number of 13,121,000 in 
1900, 13,765,000 in 1909, followed by decline to 11,944,000 in 
1914, after which ensued increase to 12,645,000 hides in 1915. 

The production of goatskins has increased at a strong 
rate. The estimate for 1900 is 191,000 skins. The produc¬ 
tion for 1909 was 297,000 skins, and after a rapid decline to 
110,000 skins in 1911, there was a remarkable increase to 
482,000 skins in 1915. 

29190 *— YBK 1017 - 28 
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Subject to considerable variations^ sheepskins increased 
in production from 14,359,000 in 1900 to 19,460,000 in 1912, 
followed by rapid decline to 15,865,000 skins in 1915. These 
estimates accord with the known period of overslaughter of 
sheep, followed by diminution of stock from which to derive 
normal slaughter. 

There is no production in this country of buffalo hides and 
dog and kangaroo skins, but there is some production of 
pigskins, the number being unknown. The contribution of 
skins of various members of the deer and antelope families, 
once large, has become much smaller, and there is a small 
production of alligator skins. 

Various ratios for production, foreign trade, supply, and 
consumption have been computed for 1900, 1909, 1914, and 
1915. 

There has been a marked decline in the per capita number 
of pounds of all skins produced since 1900, except goatskins, 
although some recovery followed 1914. 

The weight of hides and skins produced may be related to 
the weight of those that are consumed, and in applying this 
process it appears that the production of calfskins in 1900 
was 67 per cent of the consumption (excluding domestic ex¬ 
ports of calf upper leather), and but 36 per cent in 1915; of 
cattle hides 94 per cent in 1900 (excluding domestic exports 
of sole leather), and but 56 per cent in 1915; and of sheep¬ 
skins 75 per cent in 1900 and but 48 per cent in 1915. 

By 1915 production as a fraction of consumption was a 
little over one-third for calfskins, somewhat over one-half 
for cattle hides, a mere trace for goatskins, and a little less 
than one-half for sheepskins. 

IMPORTS OF HIDES AND SKINS. 

WORLD MOVEMENT. 

Nearly all of the imports of hide^ and skins are into a 
comparatively few countries, and these countries are pre¬ 
pared to tan them and more or less to manufacture the 
leather into numerous products. The total import trade of 
substantially the world in 1901 amounted to 1,232,000,000 
pounds of hides and skins in all sorts of commercial condi¬ 
tion, no attempt being made to reduce the weights to a uni- 
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fonn green-salted basis. Doubtless there is much duplica¬ 
tion in this total, because it often happens that some of the 
imports of one country are exported and become the imports 
of another. The world total increased from the quantity 
mentioned steadily almost year by year to the maximum 
amount ever reached, 2,115,000,000 pounds in 1912. In the 
next year there was a very slight decline, and in 1914 a very 
large one to 1,149,000,000 pounds. Perhaps some of this loss 
was one of duplication on account of the reduction of im¬ 
ports by many countries affected by the war. 

As an importer of calfskins and cattle and horse hides, 
Germany had long been the loading nation at the outbreak 
of the present war, the United States usually being in sec¬ 
ond place; but as an importer of goat and sheep skins the 
United States has for years been in the lead, and by a long 
distance. Other prominent countries in the import trade 
in hides and skins have been Austria-Hungary, Belgium, 
France, Russia, and the United Kingdom. 

IMPORTS INTO THE UNITED STATES. 

The fiscal years of the foreign trade of the United States 
are mentioned in this article by the years in which they 
begin. The gross imports are adopted to 1897, after which 
the imports for consumption are taken. 

The imported buffalo hides are mostly dry and have nearly 
all come from British India, but in 1915, on account of war 
disturbances, the record indicates that nearly one-half of 
these hides came from China and the Dutch East Indies. 

More than one-third of the calfskins received in dry con¬ 
dition in 1910 came from Russia in Europe and the fraction 
increased to more than one-half in 1913, but by 1915 the trade 
was extinguished. From one-sixth to nearly one-third of the 
imports of these skins came from Germany until the trade 
ceased in 1915. In 1915 the countries had much changed the 
former order of importance, and in this year British India 
leads as contributing more than one-third of the imports, 
and Argentina follows with nearly one-quarter. 

In 1918 about 21 per cent of the imported green or pickled 
calfskins were received from the Netherlands, 19 per cent 
from Germany, 10 per cent each from Canada, France, and 
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Russia in Europe; but when 1915 arrived the Netherlands 
contributed 22 per cent of the imports, France 20 per cent, 
Denmark 13 per cent, and Canada 12 per cent. 

Prior to the war from one-third to one-half of the im¬ 
ported dry cattle hides were received from Argentina; China, 
Colombia, and Venezuela have also been prominent as sources 
of these imports. In the rearrangement of order in 1915, 
Brazil had the leading place as the source of the imported 
dry cattle hides of this country, and contributed over 18 per 
cent; Argentina’s declining fraction fell to less than 18 per 
cent; and British India’s formerly low fraction had risen to 
11^ per cent. 

When received in green or pickled condition cattle hides 
have come with increasing fraction from Argentina. In 1913 
this fraction was 27 per cent, next below which was 22 per 
cent for Canada, followed by 11 per cent for Mexico. In the 
order of 1915 Argentina’s fraction had become 44 per cent, 
Uruguay gained to 12 per cent, Brazil to 11 per cent, and 
Mexico was still noticeable with 9 per cent. 

Dry goatskins come from many countries; their principal 
source has been British India, with China in second place, 
and Russia in Europe third, until the last-named country 
dropped from the list in 1915. 

Nearly all of the goatskins received in green or pickled 
condition have come irom British India. 

Prior to the beginning of the war, Russia was almost the 
sole source of supply of dry horse and colt hides. Green or 
pickled horse and colt hides had five principal sources, ac¬ 
cording to the record, and the order of these sources in 1913 
was Canada, the Netherlands, Germany, France, and the 
United Kingdom. Under the new conditions of 1915 the 
United Kingdom supplied more than four-fifths of the green 
or pickled hides and Canada about one-tenth, or much less 
relatively than before. ^ 

Dry sheepskins have been contributed to the import trade 
of the United States by many countries. In 1913 Russia in 
Europe contributed 30 per cent, the United Kingdom 14 
per cent, British India 13 per cent, and British South Africa, 
Australia and New Zealand, and France 6 per cent each. In 
1915 British South Africa and Argentina sprung into rela- 
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tive prominence, and both countries contributed more than 
35 per cent of the imports. 

More than one-half of the green or pickled sheepskins 
imported in 1913 were consigned from the United Kingdom, 
and one-fifth from Australia and New Zealand, and both 
fractions increased in 1915. 

In expressing the total weight of imports, dry weight has 
been converted to green or pickled weight where possible. 
From 1897 to 1911 the weight of the imported buffalo hides 
ranged from 6,000,000 to 20,000,000 pounds, but in 1912 the 
quantity suddenly increased to 57,000,000 pounds, followed by 
decline to 44,000,000 pounds in 1914, and by 47,000,000 pounds 
in 1915. 

The import trade in calf and kip skins has had an enormous 
increase since 1898, when they weighed 25,000,000 pounds. 
In 1908 the imports increased nearly one-half over those of 
each of the preceding four years and reached 74,000,000 
pounds. By 1911 the quantity had reached 193,000,000 
pounds, followed by decline to 76,000,000 pounds in 1914, and 
to 113,000,000 pounds in 1915. 

This country has long had an enormous import trade in 
cattle hides. In 1897 these imports weighed 105,000,000 
pounds, by 1908 the weight had increased to 159,000,000 
pounds, and in the following year it was 330,000,000 pounds. 
Accompanied by some fluctuations in following years the 
quantity increased until 667,000,000 pounds of cattle hides 
were imported in 1915. 

Compared with other countries, the United States is far 
in the lead as an importer of goatskins. In 1894 the im¬ 
ports of these skins weighed 54,000,000 pounds; 111,000,000 
pounds were reached in 1905, and the quantity rose to 177,- 
000,000 pounds in 1912, after which there was a drop to 
121,000,000 pounds in 1914, followed by an enormous increase 
to 190,(X)0,000 pounds in 1915. 

There was only a small import trade in horse, colt, and ass 
hides in 1897-^hardly more than 1,000,000 pounds, but the 
imports increased until the highest figure, 46,000,000 pounds, 
was recorded for 1912, after which there was a drop to 23,- 
000,000 pounds in 1914, followed by 35,000,000 pounds for 
1915. 
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Subject to fluctuations, the import trade of this country in 
sheepskins has increased from 28,000,000 pounds in 1901 
to 104,000,000 pounds in 1915. 

Dogskins have figured in the import statistics of this 
country in a small way; 6,700 dry skins weighing 2,000 
pounds were imported in 1913, 18,000 skins weighing 3,900 
pounds in 1914, and 6,000' skins weighing 1,200 pounds in 
1915. 

Kangaroo-skin imports had not been maintained at former 
figures before the revival of 1913 and 1915. During the eight 
years from 1897 to 1904 the import of these skins had the dry 
weight of 1,200,000 pounds annually, and the weight dropped 
to 600,000 pounds in 1907; but there was a subsequent in¬ 
crease and the former magnitude of imports was restored in 
1913 and 1915. 

Pigskins have grown into imports of some importance, 
and their weight of 500,000 pounds in 1910 became 941,000 
pounds in 1915. 

Various dry hides and skins classified as other” con¬ 
tribute a considerable quantity to the national imports. 
These include the skins of the deer and antelope varieties 
for glove making. The imports for 1910 were 7,000,000 
pounds, followed by decline to 4,400,000 pounds in 1912, after 
which there was increase to 8,900,000 pounds in 1915. 

The supply of hides and skins is to be regarded as the sum 
of the production and the imports. Of the total supply of 
calfskins in 1900, 36 per cent of the weight was imported; in 
1909, 53 per cent; in 1914, 59 per cent; and in 1915, 67 per 
cent. 

For the supply of cattle hides a still greater increase of 
reliance on foreign sources is indicated. The imports of 
1900 were only 11 per cent of the supply, but in 1909 they had 
risen to 29 per cent, in 1914 to 42 per cent, and in 1915 to 
49 per cent. 

The imported goatskins constitute nearly the entire sup¬ 
ply, leaving only 1.5 per cent to domestic production in 1915. 

Foreign sheepskins also have had a growing part in the 
national supply. Their percentage in 1900 was 25, and this 
increased to 43 in 1909; after a recession to 35 per cent in 
1914, the fraction rose to more than one-half of the supply, 
or 52 per cent, in 1915. 
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NATIONAL SUPPLY OF HIDES AND SKINS, 

The sum of the production and imports of calfskins has 
been an increasing one since 1900. In that year the supply 
of these skins weighed 96,000,000 pounds; in 1909, 146,000,- 
000 pounds; in 1909,146,000,000 pounds; in 1914,129,000,000 
pounds; and in 1915, 170,000,000 poimds. 

The same tendency is exhibited in the supply of cattle 
hides.'' This amounted to 928,000,000 pounds in 1900, 1,156,- 
000,000 pounds in 1909, 1,133,000,000 pounds in 1914, and to 
the unprecedented total of 1,363,000,000 pounds in 1915. 

Goatskins also have participated in the general advance. 
Their supply in 1900 weighed 78,000,000 pounds; in 1909, 
118,000,000 pounds; in 1914, 124,000,000 pounds; and in 
1915, 193,000,000 pounds. 

For many years the weight of the sheepskins constituting 
the national supply has been second only to that of cattle 
hides, which, however, far exceeds the weight of sheepskins. 
For 1900 the latter weighed 115,000,000 pounds; for 1909, 
156,000,000 pounds; for 1914, 171,000,00 pounds; and for 
1915, 198,000,000 pounds. 

For the purposes of a grand comparison, the weights of all 
kinds of hides and skins constituting the national supply 
have been added, with the result that the grand total of 
1,283,000,000 pounds in 1900 has grown to over 2,023,000,000 
pounds in 1915, an increase of nearly three-fifths in 15 years. 

DOMESTIC EXPORTS. 

INTERNATIONAL MOVEMENT. 

The world’s exports of hides and skins do not balance the 
imports year by year, and need not do so exactly nor even 
closely for reasons that can not be explained here. Exports 
of hides and skins increased greatly from the calendar year 
19 j 01 to 1912, or from a total of 1,221,000,000 pounds to 
2,117,000,000 pounds. A slight decline followed in 1913 and 
a very large one in 1914, when the total exports were 1,268,- 
000,000 pounds, showing the effects of war conditions. The 
great exporting countries are naturally the countries possess¬ 
ing large stocks of animals that produce hides and skins, 
but there are some countries that do not possess these stocks, 
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which have a large international trade in forwarding these 
commodities from producing to consuming countries. Pri¬ 
marily the principal exporting countries arq Argentina, 
Australia, Brazil, British India, Uruguay, and secondarily 
before the war, Belgium, France, Germany, the Netherlands, 
and the United Kingdom. 

FROM THE UNITED STATES. 

Exports of domestic hides and skins are in green-salted 
condition. Nearly all of the calfskins exported from this 
country go to Canada, and also the bulk of the cattle hides, 
but before the war a considerable fraction of the exported 
cattle hides was sent to France, Germany, Japan, and the 
Netherlands; in 1915 over 90 per cent of the exports of these 
hides were shipped to Canada and Japan. Germany before 
the war was the principal receiver of exported horse hides. 

During the 10 fiscal years 1895 to 1904 the exports of all 
hides and skins averaged 18,000,000 pounds annually, and 
during 1905-1914 the average was 21,000,000 pounds. 

The exported calfskins increased from 500,000 to 1,600,000 
pounds Jfrom 1911 to 1915. The exported cattle hides ranged 
from 13,000,000 to 18,000,000 pounds from 1911 to 1915, and 
the exported horse hides declined from 6,000,000 pounds in 
1913 to 300,000 pounds in 1915. 

The domestic exports of hides and skins thus far men¬ 
tioned are of raw skins, but this country loses from its supply 
a large total of leather which, as far as is practicable, should 
be deducted from the Supply to arrive at a more nearly cor¬ 
rect figure for consumption. To a considerable extent ex¬ 
ported leather may be converted to terms of green-salted 
hides and skins, which is the condition in which the raw 
hides and skins are exported. The only export classes of 
leather that can be so treated are sole leather, which can be 
added to cattle hides in 1883 and subsequent years; calf 
upper leather, which has been added to calfskins; and 
glazed-kid upper leather, which has been added to goat¬ 
skins, the latter two beginning in 1910. The imports of 
leather and tanned skins can not practica^y be thus con¬ 
verted, but the quantity relatively is not very large, and is 
moreJhan offset by the domestic exports that are not amen¬ 
able to conversion. 
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The equivalent green-salted weight of the exported sole 
leather increased from an annual average of 36,000,000 
pounds in 1883 and 1884 to 57,000,000 pounds in 1905-1914, 
and to 111,000,000 pounds in 1915. 

From 1910 to 1912 the exported calf-upper leather con¬ 
verted to green-salted weight increased from 4,100,000 to 
4,700,000 pounds, fell to 3,500,000 pounds in 1914, and rose 
to over 9,900,000 pounds in 1915; and the glazed-kid upper 
leather converted to raw-skin weight had a range of exports 
from 10,000,000 to 14,000,000 pounds from 1910 to 1915. No 
raw goatskins are mentioned in the record of exports. 

Upon adding to the exported hides and skins the leather 
before mentioned after conversion to terms of hides and 
skins, the total expoii:s of domestic hides and skins on a 
gre6n-salted basis averaged 36,000,000 pounds in 1883 and 
1884, followed by increase to an average of 72,000,000 pounds 
in 1895-1904, and an average of 120,000,000 pounds in 1905- 
1914. From 1908 to 1915 the domestic exports of all hides 
and skins increased from 60,000,000 to 220,000,000 pounds. 
Necessarily excluded from this total are domestic exports of 
leather belting, carriage and automobile leather, glove 
leather, patent leather, all other ” upper leather, all other ” 
leather, boots, shoes, and slippers, harness and saddles, and 
“ all other ” manufactures of leather. 

Calfskins and calf upper leather converted to green-salted 
weight increased in domestic exports from 4,000,000 to 12,- 
000,000 pounds from 1910 to 1915. Cattle hides and sole 
leather converted as already mentioned had annual average 
domestic exports of 36,000,000 pounds in 1883 and 1884, and 
the annual kverage increased to 64,000,000 pounds in 1905- 
1914. These domestic exports increased from 45,000,000 in 
1907 to 82,000,000 pounds in 1911, after which they declined 
to 54,000,000 pounds in 1913, followed by a large increase to 
125,000,000 pounds in 1915. 

The per capita exports of hides and skins including con¬ 
verted leather as far as feasible decreased from 0.81 to 0.73 
of 1 pound from 1900 to 1909, but the per capita ratio greatly 
increased to 1.33 pounds in 1914, and 1.38 pounds in 1915'. 

Tendency to increase in their domestic exports is exhibited 
by hides and skins in relation to their production in this 
country. The fraction has increased from 6.3 per cent in 
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1900 to 6.7 per cent in 1909, to 15.8 per cent in 1914, and to 
16.2 per cent in 1915. 

The exports of domestic hides and skins may be related 
also to their supply. For the total of all hides and skins the 
exports as a fraction of the supply were 4.8 per cent in 1900, 
4.1 per cent in 1909, 8 per cent in 1914, and 6.8 per cent in 
1915. 

The exports of domestic hides and skins may now be re¬ 
lated to their consumption. In the total for all hides and 
skins it appears that the ratio for 1900 is 5 per cent; for 
1909, 4.2 per cent; for 1914, 8.7 pel* cent; and for 1915, 7.4 
per cent. Consumption would be increased by these percent¬ 
ages if there were no domestic exports. 

CONSUMPTION OF HIDES AND SKINS. 

As nearly as can be determined by statistical facts and 
estimates, the consumption of all kinds of hides and skins in 
this country increased from 1,221,000,000 pounds in 1900 to 
1,557,000,000 pounds in 1909, followed by nearly the same 
consumption in 1914, or 1,509,000,000 pounds. Under the 
extraordinary demands caused by the war the consumption 
of 1915 increased enormously to 1,885,000,000 pounds. These 
figures refer almost entirely to green-salted or pickled skins. 

By far the principal item in these grand totals of con¬ 
sumption is cattle hides. The consumption of these in 1900 
is placed at 877,000,000 pounds, in 1909 at 1,101,000,000 
pounds, in 1914 at 1,009,000,000 pounds, and in 1916 at 
1,238,000,000 pounds. 

In order of weight sheepskins stand next t<\ cattle hides 
in consumption, the quantity for 1900 being 115,000,000 
pounds, followed by increase to 171,000,000 pounds in 1914, 
and 199,000,000 pounds in 1915. 

Closely following sheepskins is the item of calfskins, the 
consumption of which in 1900 totaled 92,000,000 pounds, 
with an increase to 142,000,000 pounds in 1909, followed by 
decline to 124,000,000 pounds in 1914, while the greatest con¬ 
sumption of calfskins for any year occurred in 1915, with 
a weight of 158,000,000 pounds. 

Goatskins for many years have had a large and important 
demand in this country, and in order of pounds of consump- 
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tion they follow calfskins, except that in 1915 they exceed 
calfskins and follow next after sheepskins. The goatskins 
consumed in 1900 weighed 78,000,000 pounds, 124,000,000 
pounds in 1914, and 193,000,000 pounds in 1915. 

Buffalo hides have supplemented cattle hides in consump¬ 
tion to such an extent that they stand fifth in order. Not¬ 
withstanding a large falling off in consumption of buffalo 
hides in 1909, the general fact is that their consumption in¬ 
creased from 19,000,000 pounds in 1900 to 47,000,000 pounds 
in 1915. 

The consumption of horse hides is but vaguely known for 
the reason that the production in this country has been es¬ 
timated only by guesswork; but as the figures stand the con- 
sump tion of horse hides has increased from 3,000,000 pounds 
in 1900 to 29,000,000 pounds in 1914, and 41,000,000 pounds 
in 1915. 

The comparatively small consumption of kangaroo skins 
for each of the four years under examination has ranged 
from about 750,000 to 1,250,000 pounds; the range for pig¬ 
skins is from about 500,000 to nearly 1,000,000 pounds, and 
for dogskins from 6,000 to 18,000 pounds. There remains a 
class of skins under the indefinite class of “other,” which 
consists of imports and is composed mostly of deer and ante¬ 
lope varieties, used chiefly for gloves. The weight of these 
skins consumed in 1900 was 36,000,000 pounds, and there was 
great decline by 1914 to 6,700,000 pounds, with small re¬ 
covery in 1915 to 6,900^000 pounds. 

PER CAPITA CONSUMPTION, 

After adding to the exports of domestic hides and skins 
three classes of leather, as explained previously, and after 
placing substantially all hides and skins and the three classes 
of leather exports on a green-salted basis, the per capita con¬ 
sumption of hides and skins, including both foreign and do¬ 
mestic, has varied considerably from 1900 to 1915; the av¬ 
erage for 1900 is 16.1 pounds; for 1909, 17.2 pounds; for 
1914, 15.3 pounds; and for 1915, 18.8 pounds. Apparently 
war demands raised the average for 1915. 

The averages of per capita consumption do not take ac¬ 
count of exports of leather other than sole leather, calf upper, 
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and glazed-kid upper, nor of any leather products, and con¬ 
sequently to this extent the averages are too high as express¬ 
ing ultimate consumption, although they do closely express a 
tanners’ consumption. 

DOMESTIC HIDES AND SKINS AS A PERCENTAGE OF CONSUMPTION. 

Notwithstanding the fact that the consumption of hides 
and skins is much greater than the production, some do¬ 
mestic exports find their way out of the country, so that the 
consumption of domestic hides and skins is less than the 
production. Of the domestic hides and skins that remain 
the consumption was 75.3 per cent of the total consumption 
in 1900, including foreign hides and skins. This fraction 
declined to 59.4 per cent in 1909, to 46.3 per cent in 1914, and 
to 38.1 per cent in 1915. In 15 years the domestic consump¬ 
tion has diminished in relative importance from three- 
quarters of the total consumption to about three-eighths, or 
about 50 per cent less. 

PERCENTAGE OF PRODUCTION. 

In 1900 the consumption of all hides and skins was 24 
per cent greater than the domestic production, and the de¬ 
ficiency increased until in 1915 the consumption was 120 
per cent greater than the production. 

The consumption of calfskins was 49 per cent greater 
than their production in 1900, and the deficiency increased 
to 1915, for which year the consumption of these skins was 
179 per cent greater than the production. 

Cattle hides show the same trend; in 1900 the consump¬ 
tion was only 6 per cent greater than the production, and 
the deficiency increased until 1915, when the consumption 
was 78 per cent greater than the production. 

Again, in the case of sheepskins, the consumption for 
1900 was 33 per cent greater than the production; for 1914, 
54 per cent greater; and for 1915, 109 per cent greater. 

Thus for many years the production of hides and skins 
in this country has played a losing part in its efforts to meet 
the demands of consumption, and during all these years this 
country has been growing more dependent on foreign coun¬ 
tries for its hides and skins, and consequently for its leather. 
By means of increasing foreign help the people of this 
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country have been enabled to maintain an increasing per 
capita consumption of hides and skins; that is, a tanners’ 
consumption, certainly from 1900 to 1915; this is for the 
total of all hides and skins, as well as for the chief varieties, 
but the progression of the average was reversed in 1914 for 
the total because it was reversed for calfskins and cattle 
hides. 

COURSE OF PRICES. 

Independent of any other influences upon the prices of 
hides and skins, the increasing demands, their increasing 
varieties and quantities, must find expression in prices. The 
Shoe and I-iCather Reporter has published the wholesale 
prices of 10 classes of packer ” hides as far back as 1892, 
and these prices have been reduced to means for these 10 
classes combined, and for the 12 months of each year, so that 
a broad basis for the mean prices is afforded. The lowest 
mean price recorded for this period is 5.16 cents per pound 
for 1894, a period of severe industrial depression. By 1838 
the mean had risen to 10.04 cents per pound, and by 1911 to 
13.21 cents. In the next year, 1912, the mean price of the 
10 classes of packer hides was 15.70 cents per pound, fol¬ 
lowed by 16.92 cents in 1913, 18.26 cents, in 1914, 21.17 cents 
in 1915, 23.54 cents in 1916, and 28.90 cents in 1917. From 
1908 to 1917 the mean price increased 149 per cent. These 
prices are for the Chicago market. 

A similar compilation of price means has been made for 
10 classes of “ country ” hides. The mean was as low as 
4.92 cents per pound for these hides in 1894, and had risen 
to 12.06 cents in 1911, after which followed 14.99 cents in 
1913, 16.90 cents in 1914, 18.71 cents in 1915, 21.97 cents in 
1916, and 25.39 cents in 1917, the last-named mean being 163 
per cent greater than the mean for 1908. 

Great gains in wholesale prices were made also by sheep 
and goat skins and horse hides. In the Chicago wholesale 
market, “ packers ” sheep pelts rose from a mean of $1 per 
pelt in 1908 to $2.19 per pelt in 1916, and to $3.94 in 1917, a 
gain for the last-named year of 294 per cent over the mean 
of 1908. 

The trend of the prices of goatskins also was strongly 
upward. In the .New York wholesale market “Monterey, 
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Saltillo” goatskins had a mean price of 31 cents per pound 
in 1908, and the mean increased to 38 cents per pound in 
1915, to 54 cents in 1916, and to $1.07^ in 1917, a gain in 
1917 of 247 per cent over the mean of 1908. 

Again, in the case of horse hides a remarkable increase in 
mean price has been recorded. In the Kansas City market 
the mean price per horse hide, ^‘cities and countries,” for 
Is and 2s, was $2.66 in 1908. The mean price had grown to 
$4.75 per hide in 1915, to $6.35 in 1916, and $8.38 in 1917. 
The gain of the last year over the first in this period of nine 
years was 215 per cent. 

The rising prices of hides and skins have induced, if not 
compelled, the adoption of materials other than leather for 
the same sorts of products. For many years the wants of 
man for leather and its products have tended to outstrip the 
supply, and hence there has been recourse to substitutes 
within practical and economic limits, and sometimes for 
greater utility. Rubber, fiber, and wood^are used for the 
heels of shoes, patented materials for soles, and cloth is sub¬ 
stituted for the uppers and tops of shoes. For the upholster¬ 
ing of furniture and automobiles, in which the consumption 
of leather has been large, substitutes that are not leather at 
all have been invented and are in extensive use. Cotton is 
woven into belts for transmitting power; sheet iron, tin, and 
wood have displaced leather in trunk making; chair seats 
are now rarely made of leather; and straw, rattan, wood, 
and cloth are often used for making traveling bags and suit 
cases. Harnesses consume a large amount of leather, but in 
place of leather are found chains for traces, rope driving 
lines, cloth and fiber collars, and cotton saddle girths. Nu¬ 
merous other uses of leather have been encroached upon by 
other and cheaper materials within the scope of every one’s 
daily observation. 



SUGAR SUPPLY OF THE UNITED STATES. 

By Frank Andrews, 

Chief, Division of Crop Records, Bureau of Crop Estimates. 

S UGAR CONSUMPTION in the United States for tho 
five years ending with 1915 amounted annually to 8,000,- 
000,000 pounds, in round numbers. This includes sugar used 
not only in the household as sugar, but also in the manufac¬ 
ture of confectionery, preserved fruits, condensed milk, 
cakes, and similar products. This total consumption divided 
by the number of people in the United States gives a yearly 
average of about 84 pounds for each person, or 378 pounds 
for an average family (4.5 persons). Computing in like 
manner, the number of pounds of flour consumed per family 
in one year would amount to about 1,039 pounds, while po¬ 
tatoes would amount to about 1,000 pounds. On this basis 
of comparison, taking the country as a whole, the average 
family consumes more than one-third as much sugar as po¬ 
tatoes or as flour. In other words, for every pound of sugar 
consumed in one form or other, 2.7 pounds of flour and 
nearly as many pounds of potatoes are consumed. 

When cost is considered, .sugar occupies a still more im¬ 
portant position. , Taking the average retail price of sugar 
for the five years 1911-1915, 6 cents a pound, of flour 3J 
cents, and of potatoes 2 cents, the retail cost of a year’s 
supply for a family of average size would be about $23 for 
sugar, $36 for flour, and $20 for potatoes. In estimating the 
retail value of potatoes, however, for the country as a whole, 
the retail city price would be too high, because approximately 
one-half of the population is at or very near the source of 
production. An average between farm value and city retail 
value of potatoes gives an average of about IJ cents per 
pound. This average applied to the family consumption 
would give about $15 per family as the household value 
of potatoes consumed. With this modified reckoning, 
therefore, flour would be valued at $36, sugar $23, and pota¬ 
toes $15 in a year’s consumption in an average household. 
In like manner, a year’s consumption of butter is estimated 
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(for 1909) as about $23, and eggs at $18. The meat used by 
an average family may be estimated as slightly over 800 
pounds a year (1914), and the retail cost at possibly $200. 
Milk is consumed in somewhat larger quantities than is sugar, 
but the yearly cost is probably less. 

The figures just quoted emphasise the well-known fact that 
sugar is a principal item of food both as to quantity and 
cost. It is so thoroughly recognized that frequent comments 
are made comparing the present stivtus of sugar as a staple 
food with its status of a few generations ago as a material for 
flavoring. A century ago the people of this country con¬ 
sumed less than one-tenth as much sugar as they do now. In 
1821-1825 the average per capita consumption was 8.3 
pounds, and was practically the same 20 years earlier. In 
1791-1795 the estimated consumption was only 7.5 pounds 
per capita. 

INCREASE IN CONSUMPTION OF SUGAR. 

A great change occurred in the consumption of sugar 
between 1826 and 1850. In the five-year period 1851-1855 
per capita consumption of sugar had reached 30 pounds, or 
nearly four times the figure of 1821-1826. The home produc¬ 
tion in the later period was more than ten times that of 
the former, and imports were more than seven times as large. 
These figures do not include maple sugar, which furnished 
a large fraction of the supply no doubt in the Northern 
States. The first census of agriculture, that for 1839, reports 
31,000,000 pounds of sugar made on farms in the Northern 
States; this may be assumed to be maple sugar. The total 
population of the United States in 1840 was 17,000,000, hence 
the maple-sugar consumption at that time was about 1.8 
pounds per capita. During 1851-1855 the home produc¬ 
tion of sugar nearly equaled the net imports. Great changes 
were taking place in the economic conditions in this country 
in that peri^. Steam was rapidly coming into use as an 
important factor. The old horsepower mills in Louisiana 
were being replaced rapidly by steam-driven mills and by 
other improvements in machinery. In 1845 there were re¬ 
ported 630 sugar mills operated by steam power and 610 
by horsepower. In 1850 there were 907 steam mills and 588 
with horsepower, and in 1865 the steam mills numbered 988 
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and the horsepower mills only 361. This period also marked 
a high point in the river traffic of the Mississippi Valley. 
Steamboat trade, of which sugar was an imporiant article 
carried, had not yet been affected seriously by railroad com¬ 
petition. Railroads themselves were just beginning to be 
connected so as to form through lines of traffic. Heretofore 
they had been chiefly local, whereas the great river system 
was the principal route for freight in the Middle West. In 
1851-1855 ocean steam navigation had reached a high point 
of efficiency compared with earlier years. This development 
meant larger cargoes, quicker service, and, above all, lower 
freights. Th^ small vessels of a century ago had to charge 
relatively high rates compared with the large carriers of 
later times. Since much of our sugar is carried by water 
from foreign countries, this lowering of the ocean freights 
helps to make possible our large supply of sugar and its 
relatively low cost. These are but exainj)les of a general and 
rather radical change in economic life in this country, and 
one of the incidents of this change was that of adding an¬ 
other important food to the diet list of the Nation. Just 
as cotton became common in household use through the in¬ 
vention of the cotton gin, so sugar was transferred from the 
list of flavoring materials to that of staple foods by means 
of improvements in mechanical, commercial, and transport 
facilities. 

Thirty years later than the period just discussed—that is, 
in 1881-1885—the per capita consumption of sugar had risen 
to 46 pounds, and the imports had increased from an average 
of about 420,000,000 pounds in 1851-1855 to nearly 2,500,- 
000,000 pounds in 1881-1885, During this period, liowever, 
the domestic production had fallen off; our sugar con¬ 
sumption was largely dependent upon foreign supplies. 

After another 30 years, in 1911-1915, an average of 8,150,- 
000,000 pounds of sugar a year were required in th\b’ 
country, or about 84 pounds per capita. 

MAJOR SOURCES OF SUPPLY. 

The principal sources of supply for the sugar consumed in 
the United States at present may be classified as foreign, 
insular, and continental. The foreign sources supply approxi- 
ni'ately one-half of the sugar we use; our island possessions, 
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about one-fourth; and, our domestic cane and beets, the 
remaining one-fourth. These fractions are only roughly 
approximate, as the proportion from each source varies from 
year to year. During the five years ending June 30, 1915, 
the domestic sugar production amounted to about 1,873,- 
000,000 pounds; Hawaii, Porto Rico, and the Philippines 
shipped in 2,130,000,000 pounds; while the imports from 
foreign countries, after subtracting exports, amounted to 
4,147,000,000 pounds, making a total supply of 8,150,000,000 
pounds. According to these figures the domestic cane and 
beet fields supplied 23 per cent of the sugar we used in 
1911-1915, the planters of Hawaii, Porto Rico, and the 
Philippines furnished 26 per cent, while Cuba, supplemented 
by small amounts from other foreign countries, furnished 
51 per cent. 

During the five years ending with the season of 1915-16 
the sugar consumption of the United States averaged almost 
160,000,000 pounds per week. The supply for 27 weeks came 
from foreign countries, our island possessions furnished sup¬ 
plies for 13 weeks’ consumption, while the product of the 
United States proper was equivalent to 12 weeks’ average 
consumption. The Cuban crop, all but a small fraction of 
which goes to the United States, has increased greatly in 
recent years. The crop of 1915-16 was estimated at 6,738,- 
000,000 pounds and was the largest on record for the island. 
A still larger output was expected for 1916-17, but an up¬ 
rising took place which interfered to some extent with sugar 
making, and the crop, according to early estimates, was from 
6,300,000,000 to 6,700,000,000 pounds, the second largest ever 
made in Cuba. The sugar season, beginning in December, 
1911, and ending the following summer, resulted in about 
4,300,000,000 pounds, the largest on record to that date; and 
the fourth largest crop was made in 1906-7, amounting to 
3,200,000,000 pounds, or less than half the crop of 10 years 
later. The long grinding season, large cane area, and the 
efficient transportation facilities make Cuba a natural source 
of our sugar supply. Not only is there steamship service, 
but the car ferry between Key West and Habana has estab¬ 
lished a railway connection over which a car may pass 
carrying raw sugar from a Cuban factory to a United States 
refinery without unloading. This route has been found 
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advantageous in recent times, especially owing to the scarcity 
of ships and high freight rates on the water. 

\ 

HAWAII A GOOD PRODUCER. 

Of our island possessions Hawaii has the most highly de¬ 
veloped sugar industry. There are some 50 mills, prac¬ 
tically all of which are large or medium sized, the annual 
production of a mill ranging from about 4,000,000 to 100,- 
000,000 pounds. The season in Hawaii is long, beginning 
nominally about October 1 and continuing for a large part 
of the following V2 months. An average of the running 
time of all mills is from 180 to 200 days. Nearly all the 
crop consists of raw sugar and is shippell for refining to San 
Francisco and to north Atlantic ports. The shipments of 
Hawaiian sugar to the United States in 1911-1915 were 
somewhat less than 1,200,000,000 pounds a year. The area 
of cane in Hawaii, according to the census for 1909, was 
183,280 acres, and the total of reports made to the Bureau 
of Crop Estimates for the season ending Se])tembcr 30, 
191G, was 240,332 acres—an increase of about 63,000 acres, 
or 34 per cent. Owing to the long glowing season for cane 
in Hawaii only about one-half of the growing acreage is cut 
each year. The harvested area in the season 1915-16 was 
115,419 acres, or 47 per cent of the total. The yield of cane 
is heavy in these islands, ranging from 39 tons per acre in 
1912-13 to 46 tons in 1914-15, and the cane is high in sugar 
content, yielding an average of 245 pounds of sugar per ton 
of cane in the five seasons ending with 1915-16. The aver¬ 
age yield of sugar per harvested acre of cane was 10,495 
pounds during these five seasons; and the average sugar 
yield based upon total acreage—^harvested and not har¬ 
vested—was about 5,400 pounds per acre in 1914-15 and 
4,800 in 1915-16, or 5,100 as an average for both years to¬ 
gether. Hence an acre of growing cane in Hawaii repre¬ 
sents, on an average, a year’s supply of sugar for 13^ fami¬ 
lies. Cane is by far the most important crop of Hawaii, con¬ 
stituting in 1909 over 92 per cent of the total value of all 
crops. Also in manufactures sugar took the lead; its value 
was equal to 76 per cent of the value of all manufactures, 
and was about 16 times the value of the manufacture which 
was second in rank, namely, rice cleaning and polishing. 
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FORTO Rico’s LEADING INDUSTRY. 

In Porto Bico in 1916 there were 65 establishments for 
making sugar, of which 37 each produced 4,000,000 pounds 
or over, 7 produced less than 4,000,000 pounds each, but at 
least 1,000,000 pounds, while 21 had each a crop of under 
1,000,000 pounds. There were 4 large factories or centrals 
which made in 1916 more than 40,000,000 pounds each, and 
their total production was 350,000,000 pounds, or 36 per 
cent of the entire crop. Porto Rico’s shipments to the 
United States, which, like Hawaii’s, consist almost wholly 
of raw sugar, furnished in 1911-1915 over 680,000,000 pounds 
a year. Since the outbreak of the war (1914) the Porto 
Bican crops have increased greatly. The crop of the sea¬ 
son ending in the summer of 1916 was reported officially at 
967,000,000 pounds, while the 1916-17 crop exceeded 1,000,- 
000,000 pounds. Porto Bico*s average production during the 
five years ending in the summer of 1915 was 727,000,000 
pounds, or considerably more than double the five-year 
period 1901-1905, and more than five times the average pro¬ 
duction of 1891-1895. The acreage of cane in Porto Rico 
increased 40 per cent from 1909 to 1915; the Federal Census 
reported 115,000 acres in 1909, and the treasurer of the island 
accounted for 203,000 in 1915. This gain corresponded 
to a gain ranging from 260,000,000 to 275,000,000 pounds 
in the sugar crop. An acre of cane in Porto Rico yields on 
an average about 4,500 to 4,800 pounds of sugar. The re¬ 
ported acreage divided into the sugar production for 1916 
gives an average of 4,750 pounds per acre; while figures for 
1913-14, in reports of 21 factories, give an average of 4,537 
pounds of sugar per acre of cane. Hence an acre of cane in 
Porto Rico represents a year’s supply of sugar for eleven 
or twelve families in the United States. Cane is the prin¬ 
cipal crop of Porto Rico, the acreage (1915) of 203,000 
being 36,000 more than coffee, which is the second crop in 
area, and 87,000 more than the total for fruits and coconuts. 

Sugar holds first place in the manufactures as well as in 
the agriculture of Porto Rico. That industry had, in 1910, 
a capital of $20,700,000, or four-fifths of the total capital for 
all manufacturing industries of the island; and the prod¬ 
ucts (sugar and molasses) were valued at $20,600,000, or 
nearly three-fifths of all manufactured products. 
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PRODUCTION ON THE INCREASE IN THE PHILIPPINE ISLANDS. 

Until within the last several years Philippine sugar pro¬ 
duction was confined almost wholly to the small mills of the 
natives, and the product was crude sugar of a primitive type. 
The Philippine Government estimates the sugar production 
of the islands in 1915-lC as 825,000,000 pounds, while the 
census for 1902 reported a total of about 397,000,000 
pounds. Philippine shipments to the United States during 
the five years 1911-15 averaged about 280,000,000 pounds a 
year, or about 400.000,000 pounds less than the Porto Rican 
shipments. 

LOUISIANA INCREASING ITS SUGAR-CANE ACREAGE. 

The oldest source of our domestic sugar is a section of 
Louisiana beginning a few miles east of the left bank of the 
Mississippi River and extending roughly for 100 miles west¬ 
ward, and on the north, from an east and west line passing 
not far above Baton Rouge, the sugar belt extends southward 
to the Gulf coast. Outside of this region cane is grown gen¬ 
erally throughout the Gulf States, but is there used almost 
exclusively to make sirup and not sugar. Practically the 
only other cane sugar from our Southern States, outside of 
this Louisiana region, is made in a few scattered localities 
in Texas. Cane is said to have been introduced into Louisi¬ 
ana about 1751, and an attempt was made to make sugar 
eight years later but without success. It was not until 1795 
that the first successful sugar mill was erected in Louisiana. 
Tliie industry was originally part of farming, and the 
equipment was rather simple, consisting of a set of rollers 
for crushing the cane and some kettles for boiling the juice. 
The introduction of improved machinery was followed by a 
decline in the number of plantations having their own mills. 

As early as 1845 over 45 per cent of the sugar planters 
in Louisiana were without sugar mills and their cane was 
sent to neighboring plantations for grinding. Steam power 
was rapidly being introduced at this time and the making of 
sugar increased also. About 1849 there were 1,536 sugar 
houses in Louisiana, or about 300 more than in 1845. The 
increase was largely due to steam mills, there being 235 more 
in 1849 than in 1845, but the horsepower mills had increased 
also from 610 in the earlier year to 671 in 1849. With the 
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increase in machinery and its consequent cost and larger effi¬ 
ciency, the number of mills decreased and a still larger num¬ 
ber of planters sent their cane to neighbors’ mills for sugar 
making. One of the most important improvements in the 
mill was the vacuum pan, the purpose of which is to boil the 
cane juice in a vacuum or under low pressure. The older 
mills or open-kettle concerns boiled the juice in open kettles 
of a few feet in diameter at the top and tapering downward, 
of a shape similar to half an egg. The kettles were super¬ 
seded to a limited extent by open pans, which are more effi¬ 
cient than the kettles, but not so good as the vacuum pans. 
The open pans are used now largely for making cane sirup. 
The vacuum-pan process extracts more sugar than does the 
open kettle, and accordingly leaves a smaller amount of 
sugar in the residual molasses. This improvement has 
changed the quality of molasses to such an extent that mo¬ 
lasses has come to mean not the sirup for table use but a 
by-product from sugar making, weak in sugar content, and 
usually of a more unpleasant taste than is desirable for 
table use. In 1849, out of 1,536 sugar houses, only 11 were 
reported as having vacuum pans, while in 1916, out of 150 
operating sugar factories, 141 were vacuum-pan houses. 
Numerous other improvements were introduced. Better 
methods for crushing the cane and extracting the juice were 
used, improved systems for boiling the juice, and labor- 
saving devices for handling materials about the factory 
were adopted, and these improvements have been followed 
by larger and still larger outputs per factory. 

In 1849 the factories averaged each about 150,000 to 
175,000 pounds of sugar for the season; in 1916 the average 
exceeded 4,000,000 pounds. The factories had increased in 
size and efficiency, not only producing more sugar but get¬ 
ting more in proportion to the quantity of cane used. Within 
the Louisiana sugar belt cane is by far the most important 
commercial crop. In the 23 sugar parishes the cane area in 
1909 amounted to 16.4 per cent of the total area of the im¬ 
proved land in farms. The 10 leading sugar parishes showed 
an areadn cane equal to 35 per cent of the total improved 
land, and in com 33.1 per cent of the total. The large number 
of mules required in the cane fields makes corn an important 
product for farm consumption rather than for sale. In the 
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parishes of St. Mary, Lafourche, and Terrebonne cane oc¬ 
cupied 41.6 per cent of the total area in improved land, corn 
30 per cent, while hay and forage occupied 16.1 per cent. 
Hence, practically 87 per cent of all improved farm lands 
in those parishes may be regarded as devoted directly or in¬ 
directly to the sugar-cane industry. Of the total amount of 
sugar made in Louisiana in 1916, amounting to 607,800,000 
pounds, 238,000,000 pounds, or 39.2 per cent, was produced 
in the three parishes just mentioned. These parishes con¬ 
tained also 51 of the State’s 150 operating factories. 

The sugar belt is well served with transportation facilities. 
A number of railroads with branch lines and spurs deliver 
cane to the mills and haul sugar to market. Water trans¬ 
portation facilities also are good. A network of bayous and 
canals extends from the western side of the sugar belt to the 
Mississippi Kiver. Steamboats and barges traverse these 
waterways carrying cane to the mills and taking sugar to 
New Orleans. 

A large fraction of the sugar made in Louisiana is raw 
sugar, which is sent to the refineries to be refined and granu¬ 
lated; while the rest of the Louisiana product consists of 
high-grade sugar fit for immediate consumption. 

In 1912 the sugar classed as “ raw ” amounted to 72 per 
cent of the total output, and the better grades made 28 per 
cent, according to the Louisiana Sugar Planters’ Association. 
Two years later, in 1914, the higher grades constituted 59 
per cent of the total, but they declined to 47 per cent in 1915 
and to 35 per cent in 1916. These higher grades of sugar are 
not all white granulated, but include light yellow sugar. 

One of the characteristics of the Louisiana sugar industry 
is its uncertainties. Cano does not mature there, for the 
growing season is too short. Cane is harvested before it is 
fully ripe, and the cutting season is limited to the few 
weeks beginning about the latter part of October and ending 
shortly after the cane is killed by frost. Working immature 
cane results in a lighter tonnage per acre than is obtained in 
Cuba or other tropicial countries, and it also results in a 
smaller sugar content in Louisiana than in the Tropics. In 
spite of these limitations, this State is producing a consider¬ 
able part of the Nation’s supply of sugar. The harvested 
area increased from 183,000 acres in 1915 to 221,000 in 1916, 
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and a further increase was made in 1917. At this rate of in¬ 
crease the area would soon equal that of 1911 (310,000 acres), 
and the total output of Louisiana would be expected to range 
from 500,000,000 pounds in a very unfavorable year to 
nearly 900,000,000 pounds under the best of crop conditions. 

DOMESTIC PRODUCTION OF BEET SUGAR. 

The beet-sugar production of the United States is com¬ 
paratively new, amounting to an inconsiderable total only a 
generation ago. The industry being new, the equipment is 
modern, and instead of turning out a crude product, as many 
European mills do, our beet factories make white granulated 
sugar; Accordingly figures for United States production are 
in terms of “refined” (pure) sugar. Up to 1891-1895 the 
average production was slightly below 39,000,000 pounds. 
Five years later the average annual production (189G-1900) 
was about 117,000,000 pounds; the next five-year period 
showed an average exceeding 479,000,000 pounds, and in 
1911-1915 beet sugar averaged 1,449,000,000 ^munds, or more 
than three times the yearly average of 1901-1905. This 
large output in 1911-1915, however, was equal to only about 
nine weeks’ average consumption for the Ignited States. 
The crop of 1915, the largest beet-sugar crop ever made in 
the United States, was slightly more than 1,748,000,000 
pounds, equivalent to about 11 weeks’ consumption. Had 
the same crop conditions prevailed in 1916 as in the pre¬ 
ceding year, the crop of 1916 would have been about 2,000,- 
000,000 pounds instead of the actual yield of 1,641,000,000 
pounds. Unfavorable weather early in the season followed 
by further damage resulted in a loss of 103,000 acres be¬ 
tween planting and harvesting. The remaining 665,000 
acres yielded a poor return, especially in the East, the aver¬ 
age yield per acre in Michigan being about 5^ tons in 1916, 
whereas in 1915 the average in that State was 9 tons per acre. 
The beet-sugar factories are distributed over a wide terri¬ 
tory, extending from northern Ohio to the Pacific coast, 
and from Montana almost to the Mexican border. East of 
the Missouri River the principal beet-sugar State is Mich¬ 
igan, where two-thirds of the beet acreage east of the Mis¬ 
souri River was located in 1916. This eastern region pro- 
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duced in 1916 about 108,000 tons of sugar, while the region 
west of the Missouri River produced 712,000 tons. The 
principal beet-sugar States in the West are Colorado and 
California, but the industry is also important in Utah, 
Idaho, Nebraska, and Montana. One of the western regions 
begins on the east with the factory at Grand Island, Nebr., 
on the Platte River, and follows that river and its branches, 
including at its western end factories and fields as far north 
as Billings, Mont., on the Yellowstone River, and on the 
south reaching almost to Denver. Another region between 
the crest of the Rocky Mountains and the Missouri River in¬ 
cludes the valley of the Arkansas River from Garden City, 
Kans., to the Royal Gorge in Colorado, and extends south¬ 
ward into New Mexico. West of the Rocky ISIountains the 
factory at Grand Junction works the beets raised in the 
irrigated fields along the Grand and Gunnison Rivers; a 
large industry is carried on in northern Utah and southern 
Idaho; and new fields are being developed in western Mon¬ 
tana. In the Pacific northwest are two new factories, one 
that opened at Grants Pass, Oreg., in 1910, and the other at 
North Yakima, Wash., in 1917. The California factories ai*e 
located along the coast south of San Francisco, also in the 
valleys of the Sacramento and San Joaquin Rivers. 

There were 17 more beet-sugar factories operating in 1917 
than in 1916, of which 14 were new. These new concerns 
were located at Tracy, Cal.; North Yakima, Wash.; Paul 
and Shelly, Idaho; Cornish, Delta, Moroni, and Smith- 
field, Utah; Missoula and Hamilton, Mont.; Worland, Wyo.; 
Brighton, Colo.; Bayard, Nebr.; and Mason City, Iowa. 
The factories idle in 1916 which resumed work in 1917 
were at Corcoran and Hamilton City, Cal.; Janesville, Wis.; 
and Ottawa, Ohio. One factory which operated in 1916 was 
idle in 1917. 

A large fraction of the beets used is produced by farmers 
who sell to factories. The industry is not, as in Louisiana, 
the outgrowth of home sugar making, but, on the other hand, 
is primarily a factory industry. Contracts are made between 
the factory operators and the beet growers before planting, 
and these contracts fix the basis of payment for the beets. 
In some cases the exact price per ton is specified, in other 
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contracts a minimum price is specified for beets containing a 
certain percentage of sugar, and a fixed amount is paid for 
each additional percentage of sugar in the beets above the 
minimum. A third modification, which has become quite 
general, is to offer the farmer an additional amount per ton 
of beets for every increase in the price of sugar of a certain 
fraction of a cent over a specified minimum price. This lat¬ 
ter is a form of profit sharing by which the grower shares 
with the factory an increase in sugar i)rices. A large acre¬ 
age, however, is planted and harvested by the sugar com¬ 
panies themselves, especially in the region west of the Mis¬ 
souri River. 

AMERICAN REFINERIES. 

Nearly all the beet sugar made in the United States 
comes out of the factory granulated and ready for household 
use, but imported sugar, the insular crop, and more than 
one-half of the Louisiana product are sent to refineries before 
being sold for consumption. There were 18 of these re¬ 
fineries in the United States in 1914, and their combined 
product was 6,606,000,000 pounds of sugar, or about four- 
fifths of a year’s supply for the nation. The refinery differs 
from other sugar factories in that it does not handle cane or 
beets, but merely takes the lower grades of sugar and con¬ 
verts them into higher grades. The working season of a cane- 
sugar factory is limited by the length of the harvest period 
and the keeping qualities of harvested cane; and beet-sugar 
factories, for like reasons, are unable to work more than a 
few months in a year. A refinery, on the other hand, is not 
prevented by natural causes from operating throughout the 
year. The refineries are much larger than the mills that 
work beets or cane. The average output of a refinery in 
1914 was 370,000,000 pounds, or 17 times the average output 
of a beet-sugar factory in 1916, and more than 90 times the 
average product of a Louisiana factory the same year. Prac¬ 
tically all the refineries are located near the seaboard, for a 
large part of their raw material comes by sea. Of the 18 
refineries reported in the Census of 1914, 12 were near the 
Atlantic coast, 4 near the Gulf of Mexico, and 2 on the 
Pacific coast. 
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MINOR SOURCES OF SUPPLY. 

All but a small fraction of the sugar used in the United 
States is made from cane or beets. Other products con¬ 
tributing to our supply of sweet foodstuffs, however, are 
worth noting. They include maple sugar and sirup, honey, 
cane sirup, sorghum sirup, and such cane molasses as is 
fit for household use. The total yearly production of these 
articles may be estimated roughly as about 500,000,000 or 
600,000,000 pounds. To this total should be added, if figures 
were available, the net imports of edible molasses and the 
net domestic supply of glucose and grape sugar, including 
corn sirup. 

The maple-sugar crop, according to the last census, 1909, 
was about 14,000,000 pounds; and maple-sirup production 
equaled 4,000,000 gallons, which is equivalent to about 32,- 
000,000 pounds of sugar; making the total maple products 
equivalent to 46,000,000 pounds of sugar. Wliile these figures 
refer to 1909, it is probable that the annual production has 
not changed much since then. 

The honey crop of 1909 was 55,000,000 pounds, which, 
added to the sugar equivalent of the maple products, makes 
a total of 101,000,000 pounds of sweet foodstuffs. 

Our domestic production of table sirup made from sugar 
cane was 23,000,000 gallons in 1909, while molasses, a residual 
product from sugar making, equaled 25,000,000 gallons. At 
that time the imports of foreign and insular molasses were 
averaging about 32,000,000 gallons a year, and exports of 
niolasses averaged about one-tenth that amount. The present 
supply of molasses is probably larger, owing to recent large 
increases in the importation of low-grade molasses, much of 
which was probably for use as a raw material in manufac¬ 
ture. In the fiscal year ending June 30, 1917, imports of 
foreign and insular molasses amounted to 140,000,000 gal¬ 
lons, and our exports of molasses were about 3,000,000 gal¬ 
lons. 

No official figures for the total quantity of glucose and 
grape sugar made in this country are available, but the 
census for 1914 gives the value of glucose production as 
$18,641,000 and grape sugar as $3,766,000. No estimate of 
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quantity is given for the former item, but grape-sugar pro¬ 
duction amounted to 174,000,000 pounds. The glucose and 
grape-sugar production not only goes to meet a general de¬ 
mand in this coui\try, but is exported in large quantities. 
In the fiscal year ending June 30, 1917, exports of glucose, 
or corn sirup, were 170,000,000 pounds, and of grape sugar, 
about 45,000,000 pounds. 



THE WORLD'S SUPPLY OF WHEAT. 

By 0. C. Stine, 

Assistant in Farm Economics^ Office of Farm Management, 

W HEAT is grown in nearly all parts of the inhabited 
world. (See fig. 10.) The great surplus-producing re¬ 
gions, however, are limited to the United States, Canada, 
Argentina, Australia, India, and Russia. When the world is 
at peace, the surplus wheat of each of these countries begins 
soon after harvest to move along the customary channels to 
the countries whoso demand exceeds their supply. A low 
yield in one country in any year may be oflPset by a high yield 
in others, so that normally the world’s supply is maintained 
and aU countries receive their share of bread. 

Table I shows the estimated annual production of wheat 
in the world from 1909 to 1916 inclusive. 

Table 1. —World 'production of wheat, 

(Bureau of Crop Ebtunate’s Monthly Crop Report, May, 1917.) 


Ycht. 

Bushels. 

1909 

3,582,000,000 

1910‘ 

3,575,000,000 

1911 

3,552,000,000 

1912 

3,792,000,000 

1913 

4,127,000,000 

1914 

3,586,000,000 

1915 

4,145,000,000 

1910 

0 2,984,000 000 


a Most of Central Europe, Poland, and Asiatic Russia not included. The countries included 
produced in 1915 3,433 000 000 bushels. 

Tho world wheat crop of 1913, amounting to over 4 billion 
bushels, was tho largest produced before the war. Short 
crops in Canada and Australia in 1914 reduced the total for 
that year to somewhat below tho figure for 1913, but the 
increase in the acreage sown in many countries under the 
stimulation of high prices and patriotic appeals, together 
with good yields everywhere, resulted in the production in 
1915 of the largest wheat crop over harvested. In the next 
year there was a marked dechne, and in 1917, though tjtie 
total is not yet estimated, it is believed tho crop is but little 
larger than that of 1916. 46 X 
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EFFECT OF THE WAR ON WHEAT ACREAGES 

Table II show3 the acreage of wheat in the principal coun¬ 
tries prior to the war as compared with that harvested since. 


Table II —Wheat acreage^ principal counints; average 1909-191S and 
annual 191S-1917 “ 

(Thousands of acres ) 


Coimtry 

Average, 

1900-10 

to 

1913 14 

1913 

and 

1913-14 

1914 
and 
1914 15 

1915 

and 

1915-16 

1916 

and 

1916-17 

1917 

and 

1917 18 
(Iirelirai- 
nary 
esti 
mates) 

Allied western European coun 







tries 







France 

16,160 

16,160 

14,974 

513,563 

512,429 

5 10,439 

Italy 

11,722 

11,722 

11 784 

12 501 

11,679 

10,556 

United Kingdom 

1,888 

1,791 

l,90o 

2 333 

2,051 

2,104 

Total 

29,770 

1 

29,678 

2S 663 

28,397 

26,159 

23 099 

R IS la Furopean 

58,926 

59,739 

61,580 

boS 224 

5 48,525 


Vsi itic, 9 Governments 

9,521 

12,360 

13,618 

c14,532 

f(14,532) 


VMatic, other (lovermnents 

7,287 

8 248 

(8,248) 




loUi 

75 734 

80,317 

83 446 




1 n^hsh and 1 ronch colonies and 







depondencle:» 







( anada 

10,494 

11,164 

10,294 

14,675 

12,879 

14,757 

Australia 

7,603 

9,286 

9 651 

12,530 

11,530 

8,644 

India 

29,217 

30,042 

28,463 

32 471 

30,142 1 

33,039 

Kgypt 

1,315 

1,354 

1,300 

1,581 

1 447 

1,116 

Algeria 

3,494 

3 447 

3,368 

3 210 

3 272 

3 222 

Tunis 

1 310 

1 520 

1 003 

1 112 

1,482 

1 310 

Total 

53,133 

56,813 

54 079 

65 582 

60 752 1 

62 088 

The Umted States and South 







American exporting countries 







Umted States 

47,095 

50,184 

53,541 

60,469 

52,785 

45,941 

Argentina 

16,052 

16,244 

15,471 

16,420 

16 089 

17 581 

Chile 

1 004 

1,018 

1,074 

(l,074^ 

(1,074) 

(1,074) 

Uruguay 

791 

912 

783 

949 

780 

1,014 

Total 

64 942 

68 158 

70 S69 

78 912 

70,728 

65 610 

Neutral European coimtnes 







Spain 

9,548 

9,644 

9,681 

10,037 

10 148 

10,223 

Switzerland 

104 

104 

104 

114 

124 

139 

Netherlands 

138 

141 

148 

161 

134 

(122) 


a Year of harvest in the northern hemisphere in the southern hemisphere, year sown and 
har\ested 

h rxcludinf territory in enemy occupation 
e Ten Oovemments. 
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Table II .—Wheat acreage^ principal countries, average 1909-1913 and 
annual 19/^-7977—Continued 
(Thousands of acres ) 


Country 

Average l 
i9(n^io 
to 

1913-14 

1913 

and 

1913-14 

1914 

and 

1914-15 

1915 ^ 
and 
1915-16 

1916 ^ 
and 
1916-17 

1917 

and 

1917-18 

(prehmi- 

nary 

esti¬ 

mates) 

Neutral Turopean conn tries—C on 







Denmark 

lit 

133 

133 

166 

1 >2 

131 

Norwaj 

12 

12 

12 

12 

It 

(M) 

Sweden 

24*' 

2 > 

26J 

239 

3)7 

329 

Total 

10 l(i3 

10 322 

10 317 

10,789 

10,8i9 

10,9o8 

Total abo\o, excluding Hits 


1 




1 

sia 

15S 300 1 

16 > ri 1 

163 9>S 

1S3 6M) 

168, 518 

I 161 755 

( entral Towers and their allie'' 







Germany 

4 “69 

4,878 

4 932 

4 919 



llimgaij (kingdom) 

9,08S 

7 m 

8 621 

8 204 



Austria 

o3 012 

2,9')7 

f. 1 661 




Bulgaria 

Turkey 

2 6o4 

2,511 

2 63 > 




Total 

19, 523 

IS 0Sf» 

r sjo 



rorritory (xxupied wholl> or in 







part b\ the Central 1 owers 



i 




Roumania 

4,576 

4,010 

0,219 

4,70o 

4,843 


Serbia 

8,742 

10,524 





Belgium 

395 

393 

400 




Luxemburg 

27 

21 

2“ 

30 

27 


TMil 

13 740 

14 954 





a All llimjriry bxdiisn© of Galicia and Dukowiiia 

Much of the data for Tables IT III and IV as well as for the text, are taken from Statistical 
Notes on Cereals by the Bureau of Statistics, International Institute of Agriculture Figures 
in parenthesis estimated bj interpolation 

THE ENTENTE ALLIES. 

The war has weakened the producing power of the allied 
European countries. In the first year a large number of 
farmers were withdrawn from the fields of France and the 
United Kingdom, fertilizers and machinery became scarce 
and expensive because of the need of the materials for war 
purposes, while at the same time the German armies overran 
and occupied about half a miUion acres of the wheat lands 
of France. (For the distribution of wheat acreage in Europe 
see fig. 11.) The result of the first year in Prance was a 
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decline of nearly one and a half million acres, with a further 
decline of over a million acres in 1916, and then of nearly 
two million acres more in 1917. Italy had not entered the 
war when her 1915 wheat crop was sown, which was nearly 
a million acres larger than usual. After this first year her 
wheat acreage declined about a million acres a year. In 
the United Kingdom the acreage increased the first year of 
the war and has since remained a little above the average 
before the war. 

The reasons why the United Kingdom has been able to 
maintain Iwr wheat acreage better than France or Italy 
deserve a word of explanation. It is less difficult to increase 
the wheat production of the United Kingdbm than that of 
France or of Italy, because there is a greater proportion of 
arable land uncultivated but available for wheat in the 
United Kingdom. Great Britain, which formerly cultivated 
a large acreage of wheat, has, owing to the importation of 
cheap wheat free of duty, turned much of the wheat land 
into meadow and pasture, whereas Italy and Franco have 
constantly maintained a large acreage of wheat and of other 
cultivated crops. In the first year of the war the farmers of 
tlie United Kingdom increased tludr wheat acreage in the 
face of the scarcity of labor, of machinery, and of fer¬ 
tilizers, in part by sowing loss barley and in part by plowing 
more land. Tlio resulting shortage of barley induced the 
farmers to return to that crop the next year, nor wore th(^y 
able to maintain the total acreage in crops, and wheat de¬ 
clined nearly 300,000 acres. In 1917 there was a slight in¬ 
crease of wheat in Great Britain, and a large iruTease in 
Ireland, so that the total for the United Kingdom was greater 
than in 1916. 

In Russia some of the wheat-producing areas have been 
overrun by armies, while the wheat acreage of the remainder 
of the country has declined, owing in part, perhaps, to the 
withdrawal of men from the farms, but mostly to the econ¬ 
omic disorganization and to the lack of a foreign market for 
the surplus wheat. 

The colonial possessions of Great BrSain and France have 
been drawn upon for men and supplies and at the same time 
have succeeded in increasing the acreage of wheat har¬ 
vested. The wheat of the principal dependencies averaged 
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53,000,000 acres before the war, to which 12,000,000 were 
added in the first year, 1915. Canada contributed over 
4,000,000 acres of this increase. The small grain in 
Canada ripened early in 1014, was expeditiously thrashed 
and marketed, and favorable weather conditions enabled the 
western farmers to complete an unusually large proportion 
of the fall plowing in readiness for the next yearns crop. 
(For the distril)ution of the wheat acreage of the United 
States and Canada see fig. 12.) A larger atTeage tlian 
usual of winter wheat was sown. The spring of 1915 
opened early, and the conditions for seeding spring wheat 
were generally favorable'. Good prices and favorable sea¬ 
sons induced Australia also to increase her acreage in wheat 
from 9,00(),()()0 to 12,000,000, and India increased her 
acreage from about 2(S,000,000 to 32,000,000. In these 
cr)iintries the increase in the wheat area was not obtained 
at the expense of other crops; and in India the acreage in 
other crops also showed a large increase. In C^anada and 
Australia the increase was probably mostly on nc'wly broken 
land, while in India the increase n'quired a curtailment of 
the fallow land. The wheat acreage' of Egypt also increased, 
while no imusujxl change took place in the other North 
African districts. 

Since 1915 the wheat acreage of the principal French and 
English possessions has been greater than the acreage 
before the war but has not again reaclu'd the high point 
of that year. India, however, in 1917 harvested a larger 
acreage than in 1915. Canada and Australia have lost 
men, not only by enlistment but through a decline in 
immigration. In Canada immigration amounted to over 
384,000 in 1913-11, as compared with only 49,000 in 
1915-16, and in Australia to 37,000 in 1913, as compared 
with only 1,000 in 1916. Another reason for the decline 
in wheat acreage in 1916 is found in the relatively low 
prices received for the crop of 1915, while in Australia the 
large accumulated left-over stock from 1916 has tended to 
decrease the acreage of 1917. 

THE CENTRAL POWERS. 

The data on the wheat acreage of the Ontral Powers 
after 1914 ate insufficient to make possible any (comparisons 
of the acreages before and after the war began. Bulgaria 
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entered the war in 1915, and in 1916 a large part of Roumania 
was added by conquest, which greatly increased the capacity 
of the Central Powers to produce wheat. The northeastern 
section of France and the invaded parts of Russia also have 
contributed something to the total wheat acreage of these 
Powers, but, on the other hand, Austria has been deprived 
for part of the time of the wheat of Galicia and Bukowina. 

EUROPEAN NEUTRALS. 

The neutral European countries had only a small acreage 
before the war, but the uncertainty of the supjdy from other 
countries and high prices caused them to increase their 
ac reage to some extent. Spain is the only country in this 
group which has any considerable area suitable for growing 
wheat, and in 1917 she had added three-fourths of a million 
acres to the average before the war, this increase alone being 
more than equal to the total acreage of all the other neutral 
Kuropean countries. 

UNITED STATES AND SOUTH AMERICA. 

The acreage of wheat in the United States and in the 
South American exporting countries has been affected by 
the war, oven though at the time of seeding wheat for the 
harvest/S of 1915, 1916, and 1917 these countries had neither 
withdrawn their own men from their fields for service in war 
nor been in position to urge upon their farmers the sowing of 
more wheat as a patriotic duty. The total acreage of this 
group of countries was normally increasing before the war, 
owing in large part to an advance in settlement that brought 
into cultivation new lands physically and economically suit¬ 
able for wheat production. When war broke out in Europe 
immigration to the New World declined and many of the 
former immigrants returned to fight for their mother coun¬ 
tries. The high prices in the autumn of 1914, however, 
stimulated farmers in the United States greatly to increase 
the wheat acreage, 7,000,000 acres being added. There 
was an increase in Argentina of 1,000,000 acres, and a rela¬ 
tively large increase also in Uruguay. The lower prices re¬ 
ceived for the 1915 crop had the same effect in America as 
elsewhere. The higher prices in 1916 again stimidated 
greater activity in the sowing of wheat for 1917, but in the 
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United States an unusually bad season for winter wheat re¬ 
duced the acreage to be harvested to the lowest point in 
recent years. Argentina and Uruguay, however, have the 
largest acreage in their history to harvest in 1917-18. The 
net result in the United States and in South American 
coimtries in 1917 is, at the end of a period of three years of 
war, an acreage only shghtly larger than that before the war 
began. 

CHANGES IN WHEAT PRODUCTION. 

Table III shows the changes in wheat production which 
have occurred in the principal countries since the beginning 
of the war. Production, being affected by weather con¬ 
ditions as well as by acreage, is not a rehablo criterion of the 
effects due to war, but, on the other hand, statistics of pro¬ 
duction are of greater significance than those of acreage as 
regards the food supply of the world. 

Table III.— Wheat production in principal countries; average 1909-10 to 
191S-U and annual 1914-1017 M 

(Thousands of bushels.) 



Average 

1909-10 

to 

1913-14. 

1914 

and 

1914-15. 

1915 

and 

1915-16. 

1916 

and 

1916-17. 

1917 
and 
1917-18 
(prelim¬ 
inary es¬ 
timates). 

Western allied European countries: 

France. 

Italy. 

United Kingdom. 

Total.1 

Russia, European c . 

Asiatic, 9 Govmunents. 

317,635 

183,335 

59,638 

282,689 
169,582 
62,431 

b 222,775 
170,511 
73,913 

'^204,908 

176,530 

1 00,630 

b 144,149 
139,999 
63,824 

560,608 

511,702 

467,229 1 442,068 

347,972 

624,615 

82,371 

573,376 

749, K»2 
98,740 

595,418 


Total. 




706,986 


848,6*12 



English and French colonies and de¬ 
pendencies: 

Canada. 

Australia. 

India. 

Egypt. 




204,708 

90,499 

351,762 

34.814 

161,281 

24,894 

312,028 

32.830 

426,748 

179,627 

376,726 

39.146 

262,781 

143,475 

318,002 

.36.543 

231,730 

122,880 

379,303 

1 30.00.. 


a Year of harvest in the northern hemisphere; in the southern hemisphere, year sown and 
harvested. 

b Excluding twritory in enemy occupation, 
c Forty-eight Governments not invaded. 
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Table III .—Wheat prodvjction in principal countries; average 1909-10 to 
1913-14 and annual 1914-1917 —Continued. 


(Thousands of bushels.) 



Average 

1909-10 

to 

1913-14. 

1914 

and 

1914-15. 

1915 

and 

1915-16. 

1916 

and 

1916-17. 

1917 

and 

1917-18 

C prelim¬ 
inary es¬ 
timates). 

English and French colonies and de¬ 
pend encies—t3ontlnuod. 

Algeria. 

34,998 

6,224 

19,165 

2,205 

34,653 

11,023 

29,151 

7,165 

28,979 

7,000 

Tunis. 

Total. 

723,00.5 

5.52,403 

1,067,923 

707,117 

799.892 

The United States and South American 
exporting countries: 

United States. 

686,692 

147,062 

20,062 

6,518 

891,017 
169,166 
19,000 
3,597 

1,025,801 

172,650 

21,145 

9,867 

639,886 
70,224 
(21,145) 
6,300 

650,828 
237,913 
(21,145) 
10,000 

Argentina. 

Chile. 

TTniguav. 

Total. 

860, ;m 

1,082,780 

1,229,463 

736,645 

919.886 

Neutral European countries: 

Spain. 

130,446 

3,314 

4,898 

5,342 

305 

8,117 

116,087 
3,278 
5,688 
5,787 
268 
8,473 

1.39,298 

3,957 

5,681 

7,981 

283 

9,171 

152,329 
3,821 
4,710 
6,044 

310 

8,979 

141,008 

4,556 

3,452 

(6,004) 

243 

7,496 

Switzerland. 

Netherlands. 

Uenmark. 

Norway. 

Sweden. 

Total. 

1.52,422 

139, .581 

166,374 

176.199 

162.799 

Total above excluding Russia.... 

Central Powers and tlielr allies; 

Cierinany. 

2,296,369 

2,289,466 

2,930,989 

2,146,8.84 

2,241,944 

152,117 
156,.52:4 
60,810 
42,439 

145,94.5 

105,237 

0 141,675 
151,405 



Hungary ( Kingdom). 


!. 

Austria. 



Bulgaria..*. 

25,981 

46,212 



Total. 



411,919 
’ j 

87,791 

614,775 





Territory occupied wholly or In part 
by the Central I’owers; 

Roumania. 

46,297 

89,786 

78,621 


Serbia. 


Belgium. 

14,806 

614 





Taixemburg. 

52.5 

514 

433 

390 

Total. 

118,076 







.j. 


a Incomplete. & Two years’ average, 1910-11. 

Figures in parenthesis estimated by interpoiation. 
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The production of wheat in both PVanco and Italy has 
declined more rapidly than the acreage. The production 
in France decreased 60,000,000 bushels during the first year 
of the war, and in 1917 is estimated at only about half the 
average crop before the war began. This is owing in part 
to the loss of considerable wheat land now in German 
occupation. The yield per acre, however, has decreased 
from an average of 20 bushels before the war to an average 
of 16 bushels during the past three years. In Italy the 
yield per acre has decreased from an average of 17 bushels 
to 14 bushels. In the United Kingdom, although the 
acreage was greater in 1917 than before the war, the pro¬ 
duction was practically the same. The preliminary esti¬ 
mates for 1917 for the western European Allies as a whole 
are 200,000,000 bushels less than the average before the war. 

It seems reasonable to expect that the scarcity of labor 
would result in less efiicient cultivation and consequently 
in lower yields, but another reason for the general decline 
in jdelds in western Europe is the shortage of fertilizers. 
In these coimtries fertilizers are a requisite for the main¬ 
tenance of yields. The war stopped the exportation of 
German potash fertilizers, and very little is available outside 
of Germany and her allies. The cost of the transportation 
of materials, shortage of labor and inability to get sulphuric 
acid, which is so essential in the manufacture of super¬ 
phosphates and other dissolved manures, have made it 
very difficult for farmers to secure any commercial fertilizers. 
In the United Kingdom sulpliatc of ammonia has taken the 
place of nitrate of soda, which is required for the manu¬ 
facture of explosives, and since January 19, 1917, the expor¬ 
tation of sulphate of ammonia has been prohibited. In 
countries outside of Europe commercial fertilizer is not a 
very important factoi in wheat production. 

In Russia the crop of 1915 was estimated to be over 
100,000,000 bushels larger than the average crop before the 
war, and the 1916 crop was but little below normal. No 
estimates are as yet available for the crop of 1917. 

In the British and French colonies the increase in pro¬ 
duction has kept pace with that of acreage, the production 
during the past two years being about 100,000,000 bushels 
more than the average before the war. 
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The combined production of the United States and South 
American exporting countries for 1917 and 1917-18 is 
greater than the average before the war. 

The neutral European countries increased their production 
in 1915 and in 1916, and the crop of 1917, while less than 
those of the previous years, is above the average before the 
war. The wheat production of the Central Powers and their 
alhes since 1914 is unknown. 

WAR MEASURES IN REGARD TO WHEAT. 

vSpecial efforts to increase wheat production have been 
made by the Governments of the countries engagcul in the 
war. In Prussia in 1914 all uncultivated State lauds were 
by decree placed at the disposal of agriculture, and in 1915 
decrees were issued by Germany, Austria, and Hungary to 
compel the cultivation of private lands that had been 
neglected or that lay waste. In France by a law enacted 
in October, 1916, communal authorities were empowered to 
cultivate any arable land not in use. In the United King¬ 
dom occupiers were required under penalties to cultivate 
their land to the fullest extent possible, and the Government 
claims the right to enter upon the premises, make a survey 
of the liolding, and if not satisfied with the (‘ultivation, to 
take measures to improve it. In 1917 the farmers in 
Ireland on holdings of 10 acres and over were required to 
cultivate the same areas as in 1916 plus 10 per cent of the 
whole extent of their holdings, if not over half was already 
under cidtivation. The cantonal governments of Switzer¬ 
land are request'd by the Federal (council in a decree dated 
February 16, 1917, to xmdertake the cultivation for 1917, 
and for 1918 if necessary, of all agricultural land left untilled 
or not adeq^uately farmed. 

In some cases guaranteed prices, hi other cases bounties 
or premiums have been offered to encourage production. 
Beginning with the harvest of 1917 and until the requisi¬ 
tioning of wheat is at an end, France will pay a premium 
equivalent to about 16 cents per bushel for wheat, and in 
1917 the equivalent of $1.56 for every acre under wheat 
beyond the area cultivated on the farm in the previous year. 
The Italian Government pays a premium equivalent to 36 
cents per bushel for wheat grown upon soil brought into 
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cultivation in 1917 and has fiirthormoro granted the min¬ 
istry of agriculture the equivalent of about $38,000 for the 
encouragement of cereal cultivation. In order that the 
farmers of the United Kingdom may not hesitate to break 
up pasture land the Government has guaranteed a minimum 
price for home-grown wheat for the next six years. 

By act of Congress approved August 10, 1917, the 
President of the United States was empowered to fix a 
reasonable guaranteed price for wheat in order to assure pro¬ 
ducers a reasonable profit,^ and by the same act at least $2 
per bushel for No. 1 spring wheat or its equivalent of the 
crop of 1918 is guaranteed at the principal interior markets 
until May 1, 1919. 

It is very difficult in the belligerent countries to secure 
labor to cultivate and harvest the crops, since the men most 
capable of doing such work are nearly all in the Army. In 
Ilungary and Italy the communal or municipal bodies have 
been authori^sod to requisition all labor available in the 
country, including women, girls, and boys. In France 
prisoners of war are being employed in agriculture, and 
mobihzed men have been periodically placed at the dis¬ 
posal of directors of agriculture in busy seasons. A law of 
January, 1917, provides a credit equivalent to $5,790,000 
for the direct organization of agricultural labor. In the 
United Kingdom prisoners of war and interned aliens have 
been put to work cultivating the soil, and soldiers have been 
brought back and employed temporarily in the fields. The 
Governments of both the United Kingdom and France have 
provided aid for farmers wishing to purchase or secure the 
use of tractors and other farm machinery. The Cantons of 
Switzerland are empowered by the Federal Council to requisi¬ 
tion labor and agricultural machinery. In the United 
States the Department of Agriculture in cooperation with 
the Department of Labor has organized a system of distri¬ 
bution of labor with a view to facilitating the movement of 
farm laborers in response to local demands. 

* The price for the 1917 crop was fixed at $2.20 per bushel (No. 1 northern spring wheat, 
or its equivalent, at Chicago). 
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EFFECT OF THE WAR ON INTERNATIONAL TRADE IN WHEAT. 

Table IV. —Net exports and imparts of wheatprincipal countries; average 
1909-10 to 1913-14 and annual 1914--15 and 1915-16. 

(Thousands of bushels.) 


Country. 

1 

Average 1900-10 
to 1913-14. 

1914-15 

1915-16 

Exports. 

Imi)orts. 

Exports. 

Imports. 

Exports. 

Imiwrts. 

Alliod western European countries: 


43,673 

216,054 

53,219 


70.136 

204.065 

59.719 


90,905 

211,263 
77,172 

i 





Italy ............ 




Total net imports. 





312,946 


333,920 


379,400 





ir>4.147 


7,400 


13,591 


Russia and her Kuroi)ean allies: 
Excess imports over exports.. 




. 

1 

148. 799 


326.520 


365.809 

English and French colonies and 
depomlencies: 

Canada. 




94.S20 

49.589 

53.101 

5.284 


83,845 

28,866 


267,785 

27,222 

55,637 

5,126 

243 

364 


In<lia. 




Australia. 


5,916 




3,527 


Egypt. 

7.815 

761 

1,426 
1.565 1 


Tunis. 




Excess exports over imiwrts,. 

United States and South American 
expfjrting coiinirios: 

United States. 




194 21S 


1 107.331 


35ti.377 




100,934 

83,169 

1,032 

687 


311.036 

97,965 


233.056 

85. M4 

213 

801 

- 


Argentina. 




Cliile. 


3,068 


Uruguay. 


18 


iCxcess exports over imports.. 

Neutral European countries; 

Oenmark. 




191,822 


405.951 


319,884 





6.283 

6.1S9 

21,916 

16,924 

7.047 

3,836 


4.360 

14,4.36 

29 942 

20.514 

6 5.55 

7. t33 


3,538 

12.662 

22.799 

15.487 

9,660 

5.853 

Spain. 




Netherlands. 



Switzerland. 




Sweden. 




Norway. 




Total net imports. 





62,261 


M m 


69.999 


_ 




a Including wheat hour reduced to wheat. 



















































































476 Yearbook of the Department of Agriculture. 


Table IV .—Net exports and imports of wheats principal countries; average 
1909-10 to 191S-14 and annual 1914-15 and 1915-16 —Continuod. 

(Thousands of bushels.) 


Country. 

Average 190^10 
To 191.3-14. 

1914-15 

1915-16 

Exports. 

Imports. 

68.339 

61.341 

Exports. 

Imports. 

Exports. 

Imi)orl 

Central Powers; 

Gcrniiuiy a . 



Austria 6. 






Bnui;Jirv. 

40.829 

11.089 





Bulgaria. 






Excess imports over exports.. 



. 





67 762 




Territory partly in possession of 
Central Powers: 

Ronniiinia. 





53 642 


3.674 


22,347 


Belginni. 

49 390 



Serbia. 

3. .567 

._ J. 



K xcess exports over imix)rts.. 



1 



7 719 

1 





1 

1 

1 



«Includes LuKemhurK, which forms a pan of the Gorman customs union. 
Includes trade of Bosnia and ller/oKOvina. 


Table IV shows the changes effected by the war in the 
international trade in wheat. It was inevitable that war 
should cause a great change in the movement of wheat. 
Immediately after war was declared aU nations involved 
and many of the neutral countries took drastic measures to 
secure and conserve their own supply of breadstuffs. In¬ 
deed, prior to her entrance ijito the war, the United States, 
alone among th^ great producci*s, did not restrict or direct 
the exports of wheat. Before the war Russia exported 
large quantities to the United Kingdom, Italy, and France. 
Roumania exported largo quantities to France and Italy. 
The neutral importing countries also received large quan¬ 
tities from Roumania and Russia. After war began the 
western European aUies imported more wheat than before 
the war, and, with Russia out of the market, they were 
compelled to turn to their dependencies and the United 
States and South American countries not only to make up 
the loss of supplies from Russia and the Balkan States, but 
also for wheat to meet the increased demand and dimin- 
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ished production. The neutral European countries also have 
needed more wheat from countries outside of Europe, not 
only because of their loss of the wheat from Russia and 
Roumania, hut also because they could get no rye from 
Russia or the Central Powers; and more wheat was neces¬ 
sary to take its place. 

The wheat that was formerly sent frpm non-European 
countries to Germany helps to meet the extra demand of 
the Allies and neutrals, but most of this extra demand must 
be met by a world-wide increase in production as well as by 
a decided decrease in consumption. In 1914-15 owing to 
a sliortage in Canada and a failure of the wheat crop in 
Austrjilia the great bulk of the extra wheat for Europe had 
to come from the Unit(‘(l States and Argentina. The United 
States had liarvested a large crop and, consuming less than 
usual (Table V), was enabled to export 311 million bushels, 
200 millions more than the average before the war. The 
good crops of 1915 enabled all countries to contribute 
toward making up the deficiencies of European countries. 
In 1916-17 the Argentine crop was almost a failure, which 
together with the shortage of tonnage for moving wheat from 
Australia caused the burden of supplying the European 
countries in 1917 to fall heavily upon the United States and 
Canada. 

Table V. Supply and distribution of the wheat of the United States, 190S-VJ17.<^ 

SUPPLIES. 


Harvest >car ending— 

Crop har- 
\ ested 

Siipplj" on 1 

In farmers' 
hands. 

land Tilly 1. 

Tn soennd 
handb. 

Total 

supply. 


Thousands 

Thousands 

Thousands 

Thousands 


oj bushih. 

of bushils 

ofbustuls. 

of bushels. 

190S. 

b»)5 OUO 

34 000 

35 000 

734 000 

1009. 

bsd.OOO 

15 000 

2S 000 

726 000 

1910. 

63'i 000 

36,000 

49,000 

720,000 

1911. 

6J1 (KK) 

34 (KK) 

5S.0(X) 

713 000 

1912. 

730 000 

24 000 

54,000 

808.000 

19U. 

7tK3 000 

35 000 

55 000 

853 000 

1914. 

891,000 

32.000 

41 000 

967.000 

1915. 

1 026 000 

29 000 

26 000 

1,081,000 

1916. 

640 000 

74 000 

89.000 

803 (KX) 

1917. 

651 000 

16.000 

32 OOC 

699 000 
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Teble V.— Supply and distribution of wheat of thcUniied States, 1908-1917-^ 

Continued. 

DISTRIBUTION. 


1 

Year beginning July 1. 

Popu¬ 

lation. 

Con¬ 
sump¬ 
tion 
per ! 
capita. 

1 

Total 
con¬ 
st unp- 
tion 
for food. 

Re¬ 

quired 

for 

seeding. 

On hand at close 
of year. 

Exports. 

In 

farmers^ 

bands. 

In 

.second 

hands. 




Thou- 

Thou- 

Thou- 

Thou- 

Thou- 


Thou- 


sands of 

1 

% 

sands of 

semds of 

sands oj 


sands. 

Bushels. 

bushels. 

bushels. 

bushels. 

bushels. 

bushels. 

190S. 

S8,939 

5.72 

509,000 

68,000 

15.000 

28,000 

114,000 

1909. 

90.556 

5.30 

480.000 

74,000 

36,000 

49,000 

87,000 

1910. 

92 175 

.>.23 

482,000 

77,000 

34,000 

58,000 

69,000 

1911. 

93.793 

5.15 

483,000 

72,000 

24,000 

54,000 

80,000 

1912. 

95.411 

5.28 

504.000 

71,000 ! 

35,000 

55,000 

143,000 

1913. 

97.02H 

5.66 

549,000 

82,000 

32,000 

44.000 

146,OOO 

1914. : . 

9.S,646 

5.01 

494.000 

86,000 

29,000 

26,000 

332.000 

1915. 

100,2r>4 

5. 89 

591,000 

84,000 

74,0(X) 

89,000 

243,000 

1916. 

101,882 

4.70 

479,000 

80,000 

16.000 

32,000 

196.000 

1917. 

103.500 

. 1 










-1 



H}iK>tb&tical distribution f< 








Normal consumption.. 

jr 1917-18 j 

5.3 

549,000 

.87,000 

15.000 

25,000 

23.000 

Last year ’.s averago consumption 

4.7 

486,000 

87,000 

15,000 

25,000 

86,000 

Very low average consuruptiou. 

4.0 

414,0()0 

87,000 

1 

15.000 

25,000 

158,000 


<* Chicago Dally Trade BiiUotin, July 16, 1917; Montlily Crop Report, December, 1917 
Yearbook, U. S. Dept. Agr., 1916. 


Before the war the Central Powers, including Bulgaria, 
imported on an average about 68,000,000 bushels of wheat. 
On the other hand, Germany exported about 26,000,000 
bushels of rye more than she imported. Austria lost wheat 
and rye by the Russian occupation of Galicia and Bukowina, 
but on the other hand the occupation of Serbia, Roumania, 
parts of Russia, an<l northern France have more than made 
good these losses. If the Belgians are left to feed them¬ 
selves, assisted by the Entente Allies and neutral countries, 
the Central Powers and their allies under normal weather 
conditions should produce sufficient breadstuffs to supply 
their own needs very nearly, if not entirely, provided labor 
and fertilizer are available for production. 

PRESENT WHEAT SITUATION AMONG THE ENTENTE ALLIES. 

The combined wheat production of the neutral countries 
and of the Entente Allies, exclusive of Russia and Roumania, 
for the period of 1909-1913 averaged 2,296 million bushels 
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annually, and they retained for consumption and carry¬ 
over 2,287 millions, or 9 millions less than they produced. 
In 1914 the same countries producc<l only 2 millions more than 
they had annually retained before the war, but in 1915 they 
produced 653 millions more than this average, which gave 
them a larger surplus than usual to carry over into 1916. 
However, their 1916 crops were short, amounting to only 
2,152 million bushels, and estimates of requirements for 
1916-17 by the Bureau of Statistics of the International 
Institute of Agriculture amount to 2,408 million bushels, 
which is 256 millions more than was produced in 1916. It 
is evident, therefore, that the largo stocks that accumulated 
from the 1915 crop arc considerably reduced. The visible 
supply in Canada Juno 30, 1917, was estimated to be 20 
million bushels, against 49 millions on July 1, 1916, andin the 
United States 1S millions against 49 million bushels on the 
earlier date. Owing to the shortage of toimage for moving 
wheat from Australia, a large stock has accumulated there, 
but nowhere else is there any considerable quantity of 
surplus wheat available for export. The Russian (central 
Statistical Committee has published figmes of stocks 
mostly in dealers^ hands January 14, 1917, amounting to 
22 million bushels, and there may be large stocks in farmers’ 
hands which are not being offered for sale on accoimt of the 
chaotic conditions and the uncerttunty as to the future 
policy; but Russia’s stock of wheat is not available for her 
allies. 

The situation at the beginning of the year 1917-18 may 
be summarized as follows: The total production of the 
neutral and entente allied (countries, exclusive of Russia and 
Roumania, is greater than in 1916-17 (see Table HI), but 
stools are low, except in Australia. The allied western 
European countries have produced 213,000,000 bushels less 
than their average before the war, but the exporting countries 
wliich supply their deficiencies are harvesting more grain 
tliis year and will probably reduce consumption, so that they 
may export a larger proportion of their crops. Argentina, 
the United States, and Canada, the throe countries which are 
in a position to export grain in largest' quantities and most 
easily, are harv^ting this year nearly 150,000,000 busliels 
more than last year, and slightly more than before the war. 
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A large share of the needs*of the Entente Allies of western 
Europe must be met by exports from the United States. 
Tlie annual distribution of the wheat crop of the United 
States is shown in Table V. It will be seen that America 
enters into the war with a short crop and with a low stock 
on hand. The problem is to reduce domestic consumption 
of wheat products to a minimum in order that there may be 
as much as possible left for export to the allies. 

The estimated stocks on hand July 1 added to the esti¬ 
mated production of the year give 699 million bushels to be 
distributed between July 1, 1917, and July 1, 1918. This is 
the lowest supply that has been available in any year. The 
per capita consumption of wheat varies from year to year, the 
highest shown in the table being 5.80 bushels in 1915 and the 
lowest 4.70 bushels in 1916. The Bureau of Crop Estimates 
has estimated that the normal consumption in the United 
States amounts to 5.3 bushels per capita. Estimating the 
population of the United States this year to be approxi¬ 
mately 103,500,000, normal consumption would require 
556 million bushels; the seed requirements for next year 
are 87 million bushels, and by leaving only very small 
stocks on hand July 1, 1918, there will be only 23 million 
bushels left for export. If we consume wheat at the rate 
computed for last year, 4.7 bushels per capita or 0.6 bushel 
less than the normal amount, there wiU be approximately 
86 million bushels for export. The investigations of the 
Bureau of Crop Estimates determined that the normal con¬ 
sumption of wheat in some of the Southern States, where 
little wheat is raised and the people eat much corn bread, was 
only 4 bushels per capita. If the people of the entire United 
States will substitute corn and potatoes for wheat to the 
extent that some of the Southern States do, the per capita 
consumption may be lowered to 4 bushels, and then there 
will be 158 million bushels available for export. Even this 
amount is considerably below what the United States has 
contributed to the allies during the previous years of the 
war, for the exports of domestic wheat during 1914-15 
were 332 million bushels and during 1915-16 they were 
243 million. 



CEREAL DISEASES AND THE NATIONAL FOOD 

SUPPLY. 


By Harry B. IlrMPiiREY, 

Office of Cereal InvestigntionHy Bureau of Plant Industry. 

I MMEDIATELY the eye of the lay reader meets with the 
expression “cereal diseases,” he is apt to think merely 
of smuts and rusts. To the average farmer there are, prac¬ 
tically speaking, no other diseascb of cereal crops; while to 
the man of the street, whose Imowledge of the farm and its 
problems is limited or wholly wanting, what he may know’ 
of these diseiises may be—nearly alw aj^s is- -knowdedge 
gained through hearsay or from the press. To be sure, the 
smuts and rusts are, of all our cereal diseases, the most ob¬ 
vious, because of their occasional epidemic abundance and 
their great deslructi\eness. Freipiently their presence is so 
marked and the damage wrought is so great as to obscure 
entirely the presence of any other disease except to the eye 
of the trained observer. In 1916 this country suffered from 
the biggest cereal-disease toll ever paid in any one season by 
the wheat growlers of the spring-wheat States. The report 
went out over the country that the spring-wheat crop of the 
four States of Minnesota, North Dakota, South Dakota, and 
Nebraska had been damaged to the amount of 181,000,000 
bushels. All this destruction wuis popularly attributed to 
the ravages of black rust, Puccinia graminis^ though w’e 
know as a matter of fact that approximately one-third of it 
was certainly attributable to the combined effect of scab, 
smut, hot, dry winds, and possibly other less obvious factors. 

In late years we have learned to recognize the fact that 
our cultivated cereal crops are subject to sevei’al diseases 
other than the relatively long-Ioiown smuts and rusts. Moi’c- 
over, many of these, as, for example, the stripe disease of 
barley, not infrequently result in damage amounting in 
some fields to as much as 10 to 50 per cent of the crop 
affected. Then there are those more or less ill-defined root 
diseases concerning which there seems to be a paucity of 
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real facts and a disproportio*nate amount of speculation. It 
is probably true that fungi such as Fusarium, ITelmintho- 
sporium, Colletotrichum, and Alternaria present in the soil, 
on the seed or within it, under growth conditions favor¬ 
ing their development may seriously reduce the vigor and 
subsequent producing power of affected plants. Indeed, it 
has been demonstrated by field and greenhouse experiments 
that seed wheat, either naturally or artificially inoculated 
with the spores of these ubiquitous molds, shows a reduction 
in germinability amounting in some instances to as much 
as 30 per cent of the total number of seeds planted. Added 
to this failure to germinate, we find that in such seed there 
is often a certain percentage of weak, stunted seedlings 
which, if they grow to maturity, serve only to depress the 
curve of normal production. Among these mure obscure 
diseases of cereals are to be included the root rot of maize, 
the canker and wilt diseases of flax, and straighthead of 
rice. The last mentioned of these diseases seems in no sense 
traceable to parasitic causation, and in the accepted sense 
in which we a^Dply the term is hardly to be classified as a 
disease, for, instead of manifesting symptoms of disease 
lesions, as in the rusts, or the destruction of organs, as in 
the case of the smuts, plants affected with straighthead be¬ 
come vegetative monsters in that they fail altogether to 
produce blossoms and seed. More accurately are they to be 
compared to plants suffering from a glut of nitrogen than to 
plants infected with some disease-producing organism. 

In recent years our attention has been called to the fact 
that in addition to the smuts, rusts, mildews, blights, and 
wilts of cereal crops traceable to parasitic fungi, certain 
more or less destructive cereal diseases are attributable solely 
to specific bacteria. A well-known example of such a 
malady is Stewart’s disease of maize, to which the sweet 
varieties show greatest susceptibility, while in the ordinary 
field-corn varieties it has been but infrequently observed. 
Within the last three years a serious bacterial disease of 
wheat, affecting practically every organ of the plant, includ¬ 
ing the leaves and glumes and extending from the latter to 
the immature kernel, has been observed in several of the 
Mississippi and Missouri Valley States and in California. 
The disease has been traced to the parasitism of a specific 
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organism which has been found very generally present on 
or within the wheat grains. The investigation of tliis im¬ 
portant bacterial disease is now being vigorously pushed by 
the Office of Plant Pathology, Bureau of Plant Industry, 
in cooperation with the agricultural experiment station of 
Wisconsin. Whether the disease is identical with that of 
barley now being studied by Jones, Johnson, and Reddy is 
yet to be determined. That it is of considerable economic 
importance can no longer be doubted, but our knowledge of 
its relation to climatic factors is so meager as to make it 
impossible at this time to foretell what may be its annual 
effect on the wheat crop of those sections where it is known 
to have established itself. 

CEREAL SMUTS. 

From the standpoint of their importance to the Nation’s 
food supply, the smuts and rusts of cereals easily take first 
rank. Of the smuts, 11 are known to occur in the United 
States, 8 of which are of economic interest and are here 
named in the order of their importance. They are: Bunt 
or stinking smut of wheat; covered and loose smuts of oats 
(PI. LXX, fig. 1); covered smut of barley (PL LXX, fig. 2); 
loose smuts of wheat and barley; the smuts of corn and allied 
crops; the stem and loose smuts of rye; and rice smut. The 
distribution of these smuts is, generally speaking, universal 
and as widespread as is the culture of the crop concerned. 
With the possible exception of the stem smut of rye, they 
have probably been exacting their yearly toll from our flour 
and feed stocks since the beginnings of American history. 
And now, notwithstanding the fact that many of these smuts 
are easily preventable, those most easily subject to control 
are the smuts which to-day, according to reasonably conserv¬ 
ative estimates, are annually destroying 20,000,000 bushels 
of wheat, upwards of 50,000,000 bushels of oats, and 6,000,000 
bushels of barley. In the same class of preventable smuts 
are to be included the kernel smuts of sorghum and broom 
corn (PI. LXXI, fig. 1) and the stem smut of rye, but concern¬ 
ing the losses occasioned by these we lack the information 
that would enable us to make trustworthy estimates. Then 
there are the loose smuts of wheat and barley, also prevent¬ 
able, but only by the more laborious and exacting hot-water 
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treatment, which in this country has not been generally 
adopted. These smuts probably cause a combined annual 
loss of 6,000,000 bushels of wheat and half as many bushels 
of barley. It Avould doubtless be safe to say that we are pay¬ 
ing out annually as a price for what amounts to national neg¬ 
ligence grain enough to fill an elevator of 90,000,000 bushels 
capacity. xVnd this vast and really inexcusable toll is ex¬ 
acted by preventable smuts. To this we must add for corn 
smut one-half of 1 per cent of the total annual crop, or ap¬ 
proximately 15,000,000 bushels. 

CEREAL RUSTS. 

While the destruction wrought by the smuts is in very 
great measure preventable, the same is not true of the cereal 
rusts, and in epidemic years the losses are sometimes, as, for 
example, in 1016, so serious as to amount to almost a com¬ 
plete crop failure in the spring-wheat States, where in years 
of normal production the yield amounts to 160 million bushels 
or more. 

The cereal rusts, of which there are 12 in this country 
common to wheat, oats, barley, and rye, may, for our con¬ 
venience, be divided into three groups, i. e., stem rusts, leaf 
rusts, and yellow-stripe rust. Of these the stem or black rust 
{Pucciniu g7'amlnls) ^ particularly that of wheat, is in this 
country the most important. There is seldom a year when 
the losses occasioned by the stem rust of wheat arc not to be 
figured in millions of bushels. But it is in epidemic years, 
such as that of 1916, that this menace gives real concern 
to a bread-hungry world. Added to these losses arc those 
caused by leaf rust; insignificant, to be sure, in contrast to 
those caused by stem rust, but important enough in these 
times of declining total yields to call for thought and investi¬ 
gation with a view to developing varieties which may possess 
some degree of immunity from this and other rusts. Leaf 
rust of wheat {Puccinia triticina)^ like stem rust, varies from 
year to year in its severity and economic importance and is 
most destructive in the more humid Southern and Southeast¬ 
ern States, where, indeed, it may sometimes actually consti-, 
tute a limiting factor to wheat production. Leaf rust, known 
among most farmers as red rust, has received little atten¬ 
tion from the pathologist interested in cereal rusts, for the 
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reason that it has generally been regarded as incapable of 
doing more than slight, almost negligible, damage. 

Of the other leaf rusts, that of barley (Picccinia simplex) 
is not widely distributed in this country and is not generally 
known to cause serious damage, though records obtained by 
the writer from varietal test plats at Arlington, Va.. indi¬ 
cate that under favorable rust conditions it can actually kill 
affected plants. 

Leaf rust of oats, commonly called crown rust (Puerinia 
coro'nata)^ is not infrequently resxmnsible for pronounced 
losses in different parts of the United States, particularly 
in the South, where its ravages have reduced the growing of 
oats to a few resistant varieties belonging to the red-oat 
grouj), such, for exami)le, as Burt or Early Ripe, Aj^pler, 
and Cook. Resistance to crown rust is more frequently met 
wilh than resistance to stem rust, but thus far this quality 
has not been observed in any varieties of the white or yellow 
oat group in which we find our highest yielders. It follows 
that in order to get the desired combination of rust resistance 
and yield in a hybrid resembling its white-oat parent we 
must again have recourse to breeding and selection. 

A cooperative study of both the stem and crown rusts of 
oats was undertaken in 1914 with the agricultural experiment 
station of Iowa. During the observations of 1914 it was 
found that the variety known as White Tartarian was more 
or less resistant to stem rust, but not at all so to crown rust. 
By crossing and selection we may obtain varieties slu)wing 
resistance to stem rust, coupled with good grain quality and 
high yielding capacity. 

A preliminary study of the progeny arising from a cross of 
the Burt and Sixty-Day varieties has shown that resistance 
to crown rust is a heritable character, capable of being trans¬ 
ferred to hybrid individuals, some of which may be expected 
to have all the desirable characters of the white-oat parent 
plus the rust resistance of the red variety. Thus do wt hope 
in course of time to develop suitable and well-adapted vari¬ 
eties of oats resistant to both of the rusts which now make it 
impossible to grow, except more or less locally, the most pro¬ 
ductive and generally acceptable sorts. 

One of the most interesting and important developments 
in the history of cereal-rust investigations in the United 
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States in late years was the discovery of the stripe rust, 
Puccinia glumarum^ in the summer of 1915. It was first 
observed, almost simultaneously, by F. K01pin Kavn, of 
C^opcnliagen, on wheat in Arizona, and by A. G. Johnson, 
of Madison, Wis., on a species of wild barley near Teha- 
chapi, Cal. Since then it has been found on barley and 
rye and on nearly a score of wild grasses and is known to 
have been collected in this country 25 years ago, but referred 
to another species. Thus far it has not been found east of 
the Black Hills, nor has it been observed beyond the confines 
of the western mountain fiora. Why, in all these years, this 
rust has not reached down from the mountains and their 
valleys into the Great Plains and the more humid valleys 
tributary to the Mississippi is a question that yet re¬ 
mains to be answered. We know that the selfsame rust in 
Europe works havoc among the wheat and barley fields of 
Denmark, Sweden, Germany, and other Euro])ean coun¬ 
tries with climatic conditions of summer not unlike those of 
many sections of the United States where this rust is still 
unknown, but where other cereal rusts abound and are occa¬ 
sionally the most destructive of all our grain-crop pests. It 
may be here, as in the case of the western form of stem rust, 
that we have a variety of the yellow stripe rust, typical not 
of Europe nor indeed of the United States save in the Pacific 
Coast and tributary Intermountain States. 

CONTROL MEASURES FOR SMUTS. 

Of fundamental importance to our knowledge of plant- 
disease control is a thoiough understanding of those factors 
and conditions which contribute to disease. We have spent 
and are spending annually much money and time in the in¬ 
vestigation of parasitism and in working out the details of 
the life histories of organisms known to induce plant disease. 
Before we can apply known methods of control or intelli¬ 
gently proceed with the devising of new ones, we. must 
know something of the factors inducing the condition which 
we desire to control. So, preventing the stinking smut of 
the Pacific Northwest was found to call for something more 
than a knowledge of the life history and habits of the 
causative organism, something more than a knowledge of 
seed treatment technique. In fact, the solution of this prob- 
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lem will require an understanding of soil management, of 
spore distribution, and of those mctcorologic factors which 
influence the development of both host and parasite. 

In all countries where cereal production is an important 
source of income, a knowledge of the control of the more seri¬ 
ous diseases has become more or less general. In the United 
States, for example, the Federal Government and State ex¬ 
periment stations have spent vast sums of mone}" in getting 
at the facts concerning the smuts and rusts and in getting 
these facts before the public in the form of bulletins, press 
notices, extension lectures, and in other ways. As a result, 
knowledge of the smuts and methods of controlling them 
has become general; in fact, much more so than the aj)- 
pli cation of that knowledge. With the organization of the 
extension service in the several States there has come about 
a revival of interest in the value of seed treatment, to the 
end that in some States, as, for example, in New York, Ne¬ 
braska, and Illinois, well-organized and successful campaigns 
against oat smut have been conducted which have resulted 
ill a saving to the farmers of each State amounting in these 
times of high prices to many times the annual cost of main¬ 
taining the entire staff of county agents in the States con¬ 
cerned. But the county agent has other duties, and we have 
found tliat, save in a few States where seed-treatment cam¬ 
paigns have been specially featured, there exists great need 
of an extension of our knowledge of seed treatment by dem- 
onstration. Treatment of the seed wheat, oats, or other ce¬ 
real has been found to be a profitable practice, not alone 
because of its value as a smut preventive but because of its 
generally salutary effect on germination (PI. LXXI, fig. 2) ; 
not that it has been demonstrated that the action of formalde¬ 
hyde or the salts of copper or mercury really exerts a stimu¬ 
lating influence, but rather it is more reasonable to infer 
that such improvement in germination*and seedling develop¬ 
ment as follows seed treatment is to be accounted for in the 
established evidence that the commonly recommended chemi¬ 
cal baths, formaldehyde in particular, prevent in very large 
measure the development of superficial, harmful fungi that 
are present on the seed or in contact soil. 

As a part of the nation-wide campaign for a billion-bushel 
wheat crop in 1918 and for increased cereal production gen- 



488 Yearbook of the Department of Agriculture. 

erally, the Department of Agriculture, in cooperation with 
the extension service of the several States in which cereal- 
crop production is an important soui*ce of income, initiated 
this year a campaign for the prevention of smuts. For this 
work forty or more men have been employed since early 
September. Without exception these field men have been 
selected with particular regard to training and experience 
in agronomy and plant pathology', supplemented by actual 
farm experience. They are working in conjunction with 
county agents and farm advisers wherever practicable, in 
some instances offering these men instruction regarding the 
cereal smuts and metlu ds of seed treatment. In others, the 
work is being incorporated as a part of the agricultural 
teaching of j^ublic schools, where all the details pertaining to 
seed treatment are actually performed b 3 ^ the students th(‘ni- 
selves. Not infrequently the men engaged in this work have 
carried the campaign into farming communities, where they 
have conducted a farm-to-farm course of practical instruc¬ 
tion and have thereby succeeded in getting many growers to 
treat their grain when otherwise but little, if any, would 
have been treated. Farmers’ organizations have been ad¬ 
dressed, demonstrations before county and State fairs have 
been made, and every reasonable opportunity has been used 
not only to bring the peox)le to a realizing sense of the 
importance of seed treatment, but, what is more to the point 
of the present-day emergency, thousands of bushels of wheat, 
oats, barley, and rye have this fall been properly treated 
where last year there were but 10, and much of the 10 but 
indifferent 1}’ or impropcrlj^ sprinkled or dipped. 

On completion of the present season’s work of seed treat¬ 
ment in the Southern States, the campaign will be carried 
into those States where spring planting is the rule and prac- 
< ice. Here the work will consist chiefly of the treatment of 
oats and barley, save in the States of Minnesota and the 
Dakotas, where spring wheat is the leading grain crop. 
With the completion of this phase of the campaign the men 
will return to the Southern States, where they will begin a 
field survey in order to determine the results of seed treat¬ 
ment on those farms where treated seed has this year been 
planted. In addition to this, observations and records will 
be made on the occurrence and damage wrought by the vari- 
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PLATE LXX 




FIG. 1 —THE TWO SMUTS OF OATS. FIG. 2 .— COVERED SMUT OF BARLEY. 

Covered smut on the left; loose smut on the right. A, Original seed, crop of 1907; B, result in next yearns 

These two smuts, easily prevented by chemical crop without seed treatment: C, result in third 

treatment, destroy annually enough oats to feed year’s crop without seed treatment. The use of for- 

1,000,000 horses for the period of a year. maldehyde would have prevented these losses. 
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PLATE LXXIM. 




IG. 1—KANRED, A VARIETY BELONGING TO THE G. 2—SAMPLES OF TWO RUST-SUSCEPTIBLE VARIETIES GROWN 

TURKEY (CRIMEAN) GROUP OF COMMON WHEAT CLOSE TO THE PLAT FROM WHICH THE HEADS OF KANRED 

AND POSSESSING A HIGH DEGREE OF IMMUNITY SHOWN IN FIGURE 1 WERE TAKEN. 

TO STEM RUST. 
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ous grain smuts, in order that we may the more intelligently 
and effectively conduct the seed-treatment campaign of 1918 
in the event that provision be made for continuing the work 
now under way. 

It would be difficult, indeed, to predict what may be the 
return in bushels of grain saved from smut as a net result 
of our cooperative effort to eliminate the enormous waste we 
have so long permitted—a waste of sufficient wheat to supply 
our allies with 4,000,000 barrels of flour, and oats enough to 
feed 1,100,000 horses for the period of a year. But, all 
things considered, if this salvage work be even 50 per cent 
efficient, we shall certainly not have labored in vain. 

Not a little has been said and written on the subject of 
seed treatment according to the community-eonter plan; but, 
advisable and desirable as it may be to establish control 
treating plants on a community basis, it is felt that the time 
is not ripe for getting the thing done. Public concern must 
first be thoroughly aroused to the importance, yes, the neces¬ 
sity, of smut prevention before we shall see any general 
adoption of the community-center idea. That the campaign 
of education now being conducted by county agents and 
special field agents will result in a widespread demand for 
seed treatment can hardly be doubted; and it is not unlikely 
that the community-center plan will ultimately find favor 
as an economical and convenient system of seed disinfection. 
Already an occasional report comes in from this or that 
section of the country" where part or all of the seed wheat 
of a neighborhood has been treated at a grain elevator, a mill, 
or a cooperative creamery or cheese factory, and with gen¬ 
eral satisfaction. 

Loose smuts of barley and wheat are yearly destroying 
enough grain to purchase outright a full-rigged super- 
dreadnaught. These smuts are controlled only by the hot- 
water treatment, the proper application of which is so diffi¬ 
cult as to make it unpopular with the individual farmer. 
The community-treatment plan would make it easily possible 
to treat seed wheat and barley for the prevention of these 
two smuts, and if each treatment plant could be operated 
by a.trained expert all seed could be given standard treat¬ 
ment according to the kind of smut. Each lot of seed when 
treated should be tested for germination, and the owner could 
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then be supplied with a certificate giving information as to 
kind and character of treatment and percentage of germina¬ 
tion after treatment. 

CONTROL OF STEM RUST. 

While it is true that all ordinary control measures, such 
as seed treatment, soil management, and spraying, are useless 
in our efforts to control the rusts, the situation is not neces¬ 
sarily hopelcvss. In certain European countries, notably 
Denmark, laws have been enacted compelling the eradication 
of the barberry {Berheris vulgaris)^ the secondary host of 
the common stem rust (PI. LXXII, fig. 1). It is now a well- 
known fact that the enforcement of the barberry law in Den¬ 
mark has actually reduced by a very considerable amount the 
frequency and severity of stem-rust epidemics in that coun¬ 
try. With the Danish results as an incentive the Department 
of Agriculture last year initiated a barberry and stem-rust 
survey of the Mississippi Valley in order to obtain data on 
the distribution of the barberry, on the probable relation of 
this shrub to the occurrence of stem rust on the four com¬ 
mon cereals, and on the distribution and number of wild- 
grass hosts and the relationships existing between the wild- 
host forms of stem rust and the cultivated cereals. In the 
event that we should establish the fact that the recurrence 
of serious stem-rust epidemics in the United States is charge¬ 
able to the presence of bridging hosts among the wild grasses 
and to the common barberry, a general campaign looking to 
the g^radual elimination of these more or less useless hosts 
will be launched. Indeed, it should be said that already this 
phase of the rust survey has not been overlooked, for much 
has been done toward arousing effective public sentiment 
against the barberry in the spring-wheat States. North 
Dakota went so far last year as to enact a barberry law, the 
subsequent enforcement of which has done much to rid that 
State of its hedges and other barberry plantings. 

RUST-IUiSlSTANT VARIETIES. 

In addition to the barberry and rust survey as a possible 
measure leading to some degree of control of stem rust, 
definite progress has been made in the development of rust- 
resistant varieties of wheat by breeding and selection. It 
is now nearly 15 years since the beginning of serious work 
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in this country on this phase of the rust problem. During 
this time we have had a number of “ rust ” years, which have 
afforded opportunity to make valuable observations on the 
behavior of a large number of recognized varieties as well as 
a very numerous progeny derived from artificially crossed 
parent strains. Little more can be said here than that we 
have made a fair beginning and that the work thus far ac¬ 
complished has opened a field full of promise. Recognizing 
the difficulties and temptations which bes^t the ])ath of the 
plant breeder and the imperfect knowledge* we have of what 
constitutes varietal resistance, it can still be truthfully said, 
generally speaking, that of the eight so-called species of 
wheat, but one {Trificutn dwrwrri) shows any marked degree 
of rust resistance as a species. And yet we should not for a 
moment accei)t the idea that merely because a variety is a 
durum or macaroni wheat it is rust resistant. Many of the 
durum varieties show liltle or no resistance. On the other 
hand, quite recently there has been found among the common 
bread wheats a limited number of varieties which exhibit 
marked resistance to stem rust and give promise of making 
excellent wheats for those parts of the country to which they 
are best adapted. 

In cooperation with the experiment stations of Minnesota, 
Kansas, and Tennessee, the Department of Agriculture is con¬ 
ducting important research work witli a view to developing 
rust-resistant sorts of wheat which at the same time will sat¬ 
isfy the most rigid agronomic requirements and possess all the 
virtues of the best milling and baking varieties of the com¬ 
mon bread wheats. At St. Paul, in cooperation with the Min¬ 
nesota Agricultural Experiment Station, the work has been in 
progress since 1907 and has consisted (1) of extensive variety 
testing of hundreds of varieties of the several species of 
wheat, but more particularly of the common bread wheats 
and the durum sorts; and (2) crossing rust-resistant durums 
and emmers with the common wheats to secure rust-resistant 
hybrids. From the many variety tests, comprising literally 
hundreds of different spring sorts of bread wheats, we have 
yet to find a single variety in which we have the ideal combL 
nation of the desired qualities, i. e., resistance to stem rust, 
high yield, strength of straw, and high milling and baking 
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quality. Only a single variety, Black Persian, shows well- 
defined resistance to stem rust, but it is otherwise so disap¬ 
pointing as to make it of inferior value for culture. 

Eosistance to stem rust among the durum wdieats has been 
satisfactorily demonstrated for a number of varieties at 
St. Paul and elsewhere, in entire agreement with earlier ob¬ 
servations and tests. Strains of Kubanka and lumillo have 
show n a degree of resistance amounting almost to immunity, 
and this regardless of the field or greenhouse conditions un¬ 
der which Avc have grown them (PL LXXII, fig. 2). Almost 
equally resistant are the varieties D1 and D5 introduced into 
the United States by Bolley, and a variety knowm as Acme, 
selected and distributed by the South Dakota experiment 
station. This last-named sort has given a very good report 
of itself in South Dakota, but has proved somewhat disap¬ 
pointing when grown under more humid conditions. The 
variety Mindum, now being increased by the Minnesota ex- 
))eriment station, has given particular promise as a rust- 
resistant durum well suited to the more humid conditions of 
the country about St. Paul. 

In our study of the emmers, two outstanding examples of 
stem-rust resistance, falling little short of immunity, have 
come to light. Many types of emmer are quite susceptible, 
but the short, Aigorous, and extremely early East Indian 
variety known as Khapli has never, in our experience, been 
seriously rusted, even when grown under most severe epidemic 
conditions. Still more remarkable has been the behavior 
of a wdiite spring emmer, Minnesota No. 116.5. Barely in 
this variety do rust sori de\ clop beyond the fleck stage. 

Admitting the desirability or even possibility of gi’ow- 
ing durum varieties universally throughout the area devoted 
to the hard spring wheats, we might find in this an easy solu¬ 
tion of the rust problem. But, since the durum wheats are 
not successfully grown in the eastern and more humid por¬ 
tion of this area, and since the millers and bakers insist upon 
the production and supply of the common bread wheats, there 
seems at present to be no direct approach to a solution of 
this the most important of all the cereal-disease problems. 

Coincident with the selection studies, we have sought 
through hybridization to produce, if possible, a new variety 
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of wheat representing a combination of the desirable char¬ 
acters of the best varieties of both groups, namely, the rust 
resistance of the durums or emmers with the yield, adapta¬ 
bility, and milling and baking qualities of the common 
wheats. None of our emmer and common-wheat crosses has 
resulted in any hybrid of great promise, for the reason that 
thus far it has been difficult to obtain rust-resistant segre¬ 
gates of the common-wheat type; but from the durum and 
common-wheat crosses have come several exceptionally resist¬ 
ant forms, most of which, however, had little else to recom¬ 
mend them, while, from among the thousands of hybrid 
types produci'd, a few have stood out as promising embodi¬ 
ments of all the coveted qualities of the ideal wheat. Par- 
ti(‘ularly has this been true of hybrids obtained by crossing 
Kubanka wdth Haynes and Kubanka with Preston wheat. 

As has already been noted, some of these durum and 
common-wheat hybrids give much promise, but our ideal 
must be a variety equal or superior to present-day types, a 
combination that will meet the requirements imposed upon it 
by the pathologist, the farmer, the miller, and the baker. As 
to what may be expected to come out of the future it may be 
asserted, and w^e think correctly, that the goal has been 
all but reached. In fact, results thus far obtained, and 
those now in sight from a new and more extensive series of 
crosses made and to be studied intensively from the stand¬ 
point of the geneticist, make it possible to predict that within 
a few years there may be available for distribution to the 
farmers of the hard spring-wheat belt a rust-resistant, high- 
yielding bread wdieat. 

In like manner studies of winter-w^heat vai-ieties have been 
in progress since 1913 in cooperation wuth the Kansas Agri¬ 
cultural Experiment Station. In 1916 out of the many va¬ 
rieties of hard red winter wheats tested for stem-rust re¬ 
sistance were three, now known as Kanred P762, Pi066. and 
P1068, which w^ere remarkably resistant (PI. LXXIII). 
More notew^orthy and valuable than the mere discovery of 
such marked resistance to stem rust in winter varieties of com¬ 
mon wheat is the excellent showing thus far made bj^ this new 
variety Kanred. According to the agronomic records of the 
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Kansas station, it is the highest yielding hard wheat of 
that State and has met the standard set by miller and baker 
alike. Because of its many-sided excellence this new variety 
has this fall been distributed to farmers in quantities aggre¬ 
gating more than 8,000 bushels. 

To the Kansas or Nebraska fanner, so far as concerns its 
resistance to stem rust, Kanred wheat is of but secondary 
interest. But to the plant breeder in quest of resistant sorts, 
without recourse to the more laborious and time-consuming 
durum and common-wdieat route, the discovery of Kanred 
has heralded the dawn of a less remote victory. Kanred 
offers him his golden opportunity. 

In cooperation with the agricultural experiment station of 
Tennessee it is our aim to accomplish for the Southern and 
Southeastern States what is being done in the spring-wheat 
belt and in the hard red winter-wheat section. It may be a 
long road we are traveling, but at the end we hope to find 
those varieties of wheat whose resistance to the rusts which 
prey upon them is so great as to make wheat production once 
more profitable, once more well worth while, in sections of 
the I'^nited States where now the rusts constitute a limiting 
factor.^ 

IMPORTANCE OF RACE IMPROVEMENT. 

Eccognizing, as we must, the vital importance of varietal 
improvement by breeding and selection as the one practical 
thoroughly tested method of controlling the rusts (pending 
results from the eradication of the barberry), we are equally 
impressed by the fact that by the same method we must 
finally seek to control virtually all cereal diseases. 

We can ill afford at any time, and least of all in the 
present, to annul by neglect of any commendable farm prac¬ 
tice the benefits derived through the development of disease- 
resistant varieties; but, added to this, if we are not to betray 
a trust and squander a precious heritage, we must avail 
ourselves of every known means of increasing cereal-crop 
production. 


^ The writor wishes to acknowledge his appreciation of the assistance afforded 
him by'Mr. John H. Parker and Mr. Leo M. Melchers, of the Kansas State 
Agricultural CoUege, Manhattan, Kans. 
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In this great campaign against the enemies of our most im¬ 
portant food plants we must present a united front, we must 
wage a consistent and continuous offensive; we must give 
more and more attention to the development of varieties of 
disease-resistant cereals. Then we shall have enough and 
to spare and shall make for better days in postwar times. 




THE .SEED SUPPLY 01> THE NATION. 


P»y U. A. 0\ki.v:y. 

Agronomisl in Charyr of i^ctd Distrihution, lUircan of Plant Indufitrif. 

T N ADDITION to the thousands of tons of seed potatoes, 
seed sugar eanes, and other vegetative planting stocks, 
the American farmer puts into the ground every year up- 
AAai-d of 7,000,000 tons of seed in order to produce the pro- 
spe(*ti\’e harvest.^ A small but important part of this is not 
taken from his own crops. In normal years the matter of 
his seed supply gives the fanner relatively little concern. 
Most of it he produces and saves as an incidental routine fea¬ 
ture of his ordinary faianing operations, and the remainder 
he purchases from local merchants, who frequently are hard¬ 
ware or implement dealers handling field or garden seeds as 
a side line. It is only when unusual conditions obtain or 
when he wislifs to try a new crop that he evinces any con¬ 
siderable interest in the seed business. 

The country's seed supply is indeed of but casual interest 
to the layman under ordinary conditions. Since tlio be¬ 
ginning of the war in Europe, however, conditions affecting 
America’s seed supply have dex)arted from the noimal suf¬ 
ficiently in many cases to stimulate a general interest in the 
.subject, even ajuong those who are not directly concerned 
with it. It is safe to say that commercial geography as it 
i^elates to agricultural products is more studied and better 
knoAvn by the average American to-day than ever before, 
and commerce in seeds has come in for its share of study. 
The present emergency brings very forcibly to our attention 
the vital necessity of a large food supj^ly and dii’ectly, also, 
the importance of the seed to produce it. Furthermore, it 
brings to us the realization that we have not been independ- 

^ Many of the statistical data presented in this paper were furnished by the 
Bureau of Crop Estimates, United States Department of Agriculture. The 
author wishes to express his thanks for the valuable assistance rendered by 
that bureau in the preparation of thr article. 
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out of foreign countries in the matter of the seeds needed 
by our farmers and gardeners. 

The situation growing out of the war has caused us not 
only to look carefully to our own seed growing as already 
established and to consider the production of that portion 
of our supply normally obtained from abroad, but also to 
grow for export certain seeds that we had formerly im¬ 
ported. The change in conditions has been rapid, and the 
outcome has caused considerable uncertainty in the minds 
of our producers, dealers, and users as to the adequacy of the 
supply of seeds for use at home. The market reflects this 
uncertainty in many instances. 

The question very frequently has been asked, “Why has 
this country not been self-reliant so far as her seed supply 
is concerned r’ To arrive at the answer, although not al¬ 
together a simple problem, is not particularly difficult. It 
was primarily for economic reasons, augmented by soil and 
climatic factors, and not in the main because of any great 
lack of business foresight on our part. Custom, and possibly 
horticultural prejudice likewise, has played a minor role. 
In fact, many of the seeds needed hero could be produced 
more cheaply, and in some cases apparently more satis¬ 
factorily, abroad. Labor Avas cheaper in Europe and the 
Orient than in America, and seed production requires a rela¬ 
tively large amount of hand labor. The cost of transporta¬ 
tion of seeds from the larger European markets to points 
cast of Chicago was less than from certain of our Western 
States, where seeds are grown commercially, to these points. 
A suitable climate and the accumulated experience of skilled 
seed growers also favored foreign production in many cases. 

At one time Europe was depended upon to furnish us with 
practically our entire supply of certain important seeds. 
Now, with the European supply unavailable, or at best to 
be secured only with great difficulty, the charge of short¬ 
sightedness against our seed growers for not being in a 
position quickly to produce seed to meet our requirements 
at home might appear to be warranted, but is really not 
justified. The case of sugar-beet seed at once comes to mind, 
but it should be remembered that our sugar companies have 
been actively investigating the possibility of domestic sugar- 
beet seed production for years. Horticultural prejudice has 
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operated, and is still operating to some degree, against the 
domestic production of seed of certain kinds. However, 
such prejudice is rapidly being overcome, much to the bene¬ 
fit of our farmers and market gardeiiei^s. 

Economic conditions and other contributing factors have 
brought to our farms undesirable as well as desirable seeds, 
seeds of low (piality as well as those of high quality and, 
unfortunately, much potential trouble and loss in the form 
of noxious weed seeds and adulterants which our seed-im¬ 
portation laws could not entirely prevent. 

SPECIALIZATION IN SEED HANDLING NECESSARY. 

It would be difficult accurately to estimate the percentage 
of the seed used by the American farmer that passes through 
commercial channels. Suffice it to say that the percentage 
is relatively small, though the total quantity is very great, 
and the handling of it is so important as to have resulted in 
the development of extensive and rather complex commercial 
machinery, including in its make-up the farmer wlio grows 
seed incidentally, the commercial seed grower, both small 
and large, the jobber, wholesaler, and retailer. Whether or 
not the system is unnecessarily complex, the fact remains 
that on the whole it is a valuable adjunct to our agriculture. 
Experienced seed grower's and legitimate seedsmen are highly 
essential to crop production. The growing of certain im¬ 
portant seeds can not safely be left to untrained hands, and 
storing, cleaning, grading, and distribution can be success¬ 
fully accomplished only by experienced dealers. 

SEED BREEDING BY COMMERCIAL AGENCIES. 

Experienced seed growers have done much in the way of 
maintaining and developing improved varieties of crop 
plants. In this, it is true, they have followed “rule-of-thumb” 
methods to a very large degree, but it is safe to say their 
total accomplishment in crop improvement is gi’eater than 
that of the technical plant breeder. With few exceptions, 
horticultural varieties of garden vegetables or truck crops 
are directly attributable to the efforts of enterprising seed¬ 
growing seedsmen. It is with this class of crops that seed 
growers have done their best work in plant breeding, prob- 
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Fiq. 13.—Map of the United States, indicating special sections where field seeds arc produced commercially. 
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ably because these crops are more susceptible to improvement 
than the common field crops and the margin of profit in han¬ 
dling seed of them has made their improvement economi¬ 
cally possible. Seedsmen have done much in establishing im¬ 
proved varieties or strains of our common farm crops, but 
with the advent of modem technical plant breeders at¬ 
tached to Government and State institutions, this has been 
left very largely to them, which is as it should be. The cost 
incident to the development of improved strains of such 
crops is relatively so great that individual seedsmen are 
scarcely warranted in undertaking the work, since immedi¬ 
ately their improved strains are released to the public these 
seedsmen have a very slight, if any, advantage over com¬ 
petitors in their sale. With improved varieties of vegetables, 
the case is somewhat different. Seedsmen can control the 
stock seed supply of these for a sufficiently long period to 
establish a special trade and consequently gain a very con¬ 
siderable financial advantage. It has come very generally to 
be recognized that it is the proper function of the Federal 
Department of Agriculture and the State agricultural experi¬ 
ment stations to bear the great burden of plant breeding. 

PURE-SEED LAWS. 

Of the 48 States, 27 now have seed-control laws, more or 
less satisfactorily and efficiently administered. These laws 
aim primarily to prevent misbranding and the sale of adul¬ 
terated and poorly viable seed; likewise to prevent the sale 
of seed containing noxious weed seeds or a high percentage 
of any weed seeds. There is no national pure-seed law, but 
authority is given the Secretary of Agriculture to investigate 
and publish the names of dealers selling misbranded or adul¬ 
terated seeds of grasses, clover, or alfalfa. In 1912 Congress 
passed the Seed-Importation Act, which was intended “to 
regulate foreign commerce by prohibiting the admission into 
the United States of certain adulterated grains and seeds 
unfit for seeding purposes.” This law has corrected many 
of the bad practices engaged in by importers. It is a very 
helpful piece of legislation. 

In May, 1917, the Secretary of Agriculture requested the 
seedsmen of the country to supply certain important infor¬ 
mation with all packages of field seeds weighing 10 pounds 
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or more. This they assented to, and after conference with 
representatives of the Department of Agriculture, they 
agreed to label their packages with: (1) Name of seedsman, 
(2) kind of seed, (3) proportion of pure live seed present, 
with month and year of germination test, and (4) country 
or locality of origin in the case of the follbwing imported 
seeds: Beans, soy beans, Turkestan alfalfa, and red clover 
from southern Europe and Chile. 

This was a long step in the right direction, and seedsmen 
are to be commended for the attitude they have taken toward 
it, but the education of the American farmer to know and 
appreciate the value of good seed will accomplish more in 
improving the quality of commercial seed than the best of 
seed laws. He will then demand a higher quality of seed 
when purchasing and will use more intelligent methods in 
growing, harvesting, storing, and cleaning the stocks he 
produces for his own use. 

SEED GROWING SPECIALIZED IN CERTAIN SECTIONS. 

Very largely for the same reasons that we, as a nation, in 
normal times draw upon other countries for our seed supply, 
we have encouraged the development of more or less special¬ 
ized commercial seed-growing sections in this country. How¬ 
ever, the reasons have not quite the same relative importance. 

A glance at the accompanying maps (figs. 13 and 14) shows 
some of the important commercial seed-growing sections of 
the United States. California, it will be noted, is pre¬ 
eminently a State of vegetable-seed production, and only 
in scattered sections west of the hundredth meridian is al¬ 
falfa seed produced on a commercial scale. Climate in both 
cases is largely accountable. The maps show also where 
other seeds are grown commercially. The reasons why they 
are produced in their respective sections will be discussed 
briefly in certain cases. It may be stated, however, that so 
far as natural conditions are concerned, the possibilities of 
commercial seed growing in the United States have been 
only slightly developed and that when the economics of the 
case warrant, the industry in its many features will find 
ample room for expansion. 

^^^ile climate and soil have had much to do with determin¬ 
ing commercial seed-growing sections, custom and economic 
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factors have combined to determine market centers. For ex¬ 
ample, Toledo lias long enjoyed the distinction of being the 
market center for clover seed. Custom, probably more than 
all other factors together, is responsible for this distinction. 
Other, although probably less striking, examples of market 
centers might be cited. 

CEREAL SEEDS. 

For almost obvious reasons, the farmer to a very large 
degree is his own seedsman so far as his supply of cereal 
seeds is concerned; in fact, the percentage of seed of this 
great group of crops that is handled by any part of the seed- 
trade machinery is very small indeed. Cereal crops are 
grown primarily for their seed, and it is relatively an easy 
matter for each farmer to reserve a small portion of his 
harvest for future sowing. 


WHEAT. 

The most important, of all bread grains is wheat, yet it is 
the least important from a seedsman’s standpoint. With the 
exception of a very small quantity imported from Canada, 
the seed supply is produced at home. It is estimated that 
72,082,000 bushels of seed wheat were required to sow the 
52,785,000 acres for the 1917 harvest. This estimate is based 
on the average of 1.37 bushels of seed per acre. In the 
winter of 1916-17, an unusually heavy killing of winter 
wheat occurred, resulting in a large reduction and even a 
total loss of acreage in many important wheat-growing sec¬ 
tions. This condition was followed by severe drought over a 
vast area of the Great Plains spring-wheat belt, which de¬ 
stroyed much of the crop in many places. These conditions, 
coming as they did when maximum production was essential 
to the Nation and to those across the sea dependent upon us 
for food, combined to make the seed-wheat problem for the 
1918 harvest probably more serious than it has ever been in 
the history of the country. 

Appreciating the necessity of securing the sowing of a 
large acreage of winter wheat in the fall of 1917, the Secre¬ 
tary of Agriculture urged the various States in which this 
crop is grown to increase their acreages in accordance with a 



505 


The Seed Supply of the Nation. 

maturely considered program of production. On the out¬ 
skirts of the winter-wheat area this involved the sowing of 
wheat by farmers who had never sown it before, and it meant 
seeding in as large a measure as possible in the sections that 
had just previously sustained severe loss by winterkilling. 
When it came to seeding the large acreage recommended by 
the department, it was found that the question of seed in 
the winterkilled area and the outer zones was of vital im¬ 
portance. Under these abnormal conditions the commercial 
agencies played a larger part in furnishing seed wheat 
than ever before. Eecognized seedsmen, grain dealers, and 
other commercial agencies were called upon to assist to the 
fullest extent possible. Although a very large acreage was 
sown in the fall of 1917, it fell short of the mark set by the 
department’s program. This was especially true in the sec¬ 
tions where the previous sowings were winterkilled and in 
those where wheat was comparatively a new crop. Difficulty 
in getting seed, and also the high price at'which seed was 
held, played a large part in the failure to sow the desired 
acreage. 

In the drought-stricken portions of the spring-wheal belt 
special efforts have been made to insure an adequate supply 
of seed wheat for sowing in the spring of 1918. Grain deal¬ 
ers were enlisted in this campaign, and a three-sided co¬ 
operation was established between the United States Food 
Administration Grain Corporation, the Department of Ag¬ 
riculture, and the elevator and warehouse men, which re¬ 
sulted in the inspection and storage of seed wheat in local 
elevators and warehouses in sufficient quantities to supply 
the farmers whose previous crops had failed. The Grain Cor¬ 
poration permitted the holding of wheat that the Depart¬ 
ment, upon inspection, found to be suitable for seed, but 
specified that the price at which it could be sold should not 
be more than 15 per cent in excess of the purchase price, 
based on the Food Administration’s price for No. 1 Northern 
wheat. The plan had the advantage, so far as the farmer 
was concerned, of making available a supply of inspected 
seed at a fair price. Certainly not in recent years has the 
seed wheat supply of the Nation received so much atten¬ 
tion. Fortunately, varieties of wheat in the main have a 
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rather wide range of adaptation, which permits dealers with 
comparatively little experience to handle them in a fairly 
satisfactory manner. 

RYB. 

As a bread grain, rye is practically interchangeable with 
wheat, especially so far as the European demand is con¬ 
cerned. It is estimated that it required 4,367,000 bushels of 
seed rye to sow the 3,096,000 acres put out for the 1917 grain 
harvest. This was based on the average seeding rate of 1.41 
bushels per acre. A smaller percentage of the rye sown is 
harvested for grain than of wheat, much of it being grown 
for forage and green manuring; therefore it is a relatively 
more important item of the seedman’s trade. 

In the program of production formulated by the Secretary 
of Agriculture rye was considered in conjunction with 
wheat, and the sowing of an increased acreage over the 
1916 seeding was advocated. It developed that the lack of 
seed rye in the Eastern, Southern, and Pacific Northwestern 
States was a material handicap to attaining the desired acre¬ 
age. In these States seedsmen and grain dealers were called 
upon to a greater extent than is customary to furnish farm¬ 
ers with seed, but the supply of seed of adapted varieties was 
not sufficient, or at least not sufficiently available? to meet the 
demands; consequently the acreage fell short of expectations 
in these States. In the other rye-producing States, generally 
speaking, the supply was adequate and with some to spare, 
so that for the country as a whole a very large acreage was 
seeded. 

The rye grown in this country is mostly winter rye, and 
practically no seed of it is imported. Its varieties and 
strains are not as wide in their range of adaptation as those 
of wheat; therefore more care is required in the commercial 
handling of the seed. 

BARLEY. 

Only in North Dakota, Minnesota, California, South Da¬ 
kota, and Wisconsin can barley be called an important grain 
crop. These five States contain more than five-sevenths 
of the total area of barley in the United States. At the 
average rate of seeding of 1.80 bushels per acre, it required 
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13,819,000 bushels of seed to sow the 7,647,000 acres for the 
1917 harvest of grain. Although of considerable importance 
as a hay crop, the farmers utilizing barley for this purpose 
also harvest a part of their crops for grain; consequently they 
provide to a very large extent their own seed supply. Im¬ 
proved varieties of barley have been developed and intro¬ 
duced in this country within recent years, and seedsmen have 
assisted materially in their dissemination. 

OATS. 

The acreage of oats sown in this country annually is very 
large, and more bushels, although fewer pounds, of seed are 
required to sow it than to sow our entire wheat acreage. For 
the 1917 harvest of grain, it is estimated that 41,539,000 
acres of oats were sown, which, at the average rate of seeding 
of 2.33 bushels per acre, required 96,641,000 bushels of 
seed. In the spring-oats belt proper very little seed oats is 
handled by seedsmen or grain dealers, but in the South, 
where the winter-oats acreage is rapidly being extended, com¬ 
mercial agencies do quite a volume of business in seed. This 
was especially true of the fall planting of 1917, which fol¬ 
lowed a season of severe winterkilling and the consequent 
heavy loss of acreage. Many sections lost their winter-oats 
crop almost completely, which necessitated the bringing of 
seed from localities where adapted varieties could be had. 

At least 85 per cent of the oats grown in this country is 
of the spring varieties, and all but an insignificant propor¬ 
tion of the seed is home grown. Rarely, if ever, does the 
oat crop present a really serious seed problem so far as avail¬ 
able supplies are concerned. 


RICE. 

The Southern States and California comprise the rice¬ 
growing areas of this country. Rice is grown solely as a 
grain crop, and largely because of this the seed trade proper 
handles but a small proportion of the seed that is used. 
Approximately 870,000 acres of rice were sown in 1916, 
which, at the average seeding rate of 80 pounds per acre, 
required about 1,546,000 bushels of seed. There is, of course, 
good seed and poor seed of rice, but no serious problem is in- 
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volved so far as the adequacy of the supply is concerned. 
Practically no seed rice is imported, and when the farmer 
does not have enough for his own needs he has no difficulty 
in filling his requirement from the mills or warehouses. 

BUCKWHEAT. 

There are only five States that normally sow more than 
20,000 acres of buckwheat for grain, and the total area sown 
for this purpose in the United States in 1916 was only 845,- 
000 acres. Of this acreage, more than 60 per cent was in 
Xcw York and Pennsylvania. In 1917 the area sown for 
grain was estimated at 1,000,000 acres, which required ap¬ 
proximately 1,000,000 bushels of seed, since the average rate 
of sowing is one bushel per acre. Inasmuch as buckwheat is 
grown as a green-manure crop, as well as for grain, a fair 
proportion of the seed is handled by the seed trade, much 
larger, in fact, than is the case with the other cereals. The 
trade is called upon especially to supply farmers outside of 
New York and Pennsylvania. There is a good demand for 
buckwheat for milling purposes. Buckwheat flour is a 
minor, but desirable, article of human diet. There is also a 
good export demand for the grain, especially from Holland 
and Scandinavian countries. Buckwheat hulls are used ex¬ 
tensively as a packing for Dutch bulbs. Occasionally these 
demands for buckwheat threaten the American farmers’ seed 
supply. Such was the case in the spring of 1917, when it be¬ 
came necessary to check exports to Europe and to urge 
millers to release a considerable quantity from their stocks 
for seeding purposes. 

CORN. 

Although ranking below wheat as a breadstuff, corn stands 
alone as a cereal from the standpoint of money value and 
size of crop. More attention is given to the seed of this crop 
than to that of any other. It represents the only case where 
annual seed selection is the rule and not the exception. In 
1917 approximately 121,045,000 acres of com were planted 
in the United States, for which nearly 20,000,000 bushels of 
seed were required. Some foim of selection, although in a 
majority of cases not a very rigid one, was practiced with 
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nearly every bushel of this seed, and the selection was made, 
for the most part, by the farmer himself. 

In the aggregate much seed corn is handled by seedsmen, 
but in proportion to the entire quantity used the total is very 
small. In the northernmost part of the corn belt, where the 
crop matures with a considerable degree of uncertainty and 
where a rather large proportion of that grown is utilized 
for silage, seedsmen are called upon to supply a relatively 
large quantity of seed; but in the corn belt proper the farm¬ 
ers select and cure or get from their neighbors most of the 
seed required for their own crops. 

To select, store, and test seed corn properly requires a con¬ 
siderable degree of skill, and effoi*t in this direction is well 
expended, as the ratio of the cost of seed per acre to the 
value of the crop is very small. This fact has made it pos¬ 
sible to develop a few large commercial seed-corn concerns in 
the very heart of the com belt. These concerns are examples 
of what can be accomplished in this enterprise. One thing 
that has militated against the handling of seed com by seeds¬ 
men is the fact that varieties or strains are decidedly local 
in their adaptation. The farmer, in his endeavor to get high- 
yielding stra ins of corn, has selected large ears for seed. Large 
ears are generally correlated with lateness of maturity, and 
therefore he has, for the most part unconsciously, developed 
late-maturing strains. This fact doubtless contributed to 
the gravity of the seed-corn situation caused by the early 
freezes and subsequent unfavorable curing weather in the 
fall of 1917, making the condition of the seed supply for 
the 1918 crop very serious. The new crop was badly dam¬ 
aged by frost, and the carry-over of old com was very small. 
In situations of this kind, the efforts of every seed-saving 
agency are necessary to provide the required supply. At the 
time of writing the effect on the 1918 acreage of the serious 
seed-corn situation can not be fully estimated. 

FORAGE-CROP SEEDS. 

In the very nature of things, hay, fodder, and pasture 
crops, broadly speaking, are not seed crops. With very few 
exceptions they are utilized before they are mature, and in 
the cases where they are harvested after the maturity of their 
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seed they are usually fed in their entirety to live stock. 
Seed of forage crops, therefore, is not locally produced to 
anything like the extent of that of cereals. In a very large 
measure seed of forage crops could be grown on the farms 
where needed, and in some cases very profitably, but in 
the case of certain important crops seed can be produced 
only in restricted areas and under suitable climatic and 
soil conditions. Alfalfa is a good example of this. The 
crop is now grown quite abundantly east of the hundredth 
meridian, but only in very limited areas in the humid region 
does seed set in quantity sufficient to make its harvesting a 
commercial possibility. The saving of seed of forage crops 
must be, for the most part, a definite and not an incidental 
feature of farm work, which is also a reason why the seed 
trade is called upon to handle much of the nation’s supply. 

' GRASS SEEDS. 

Tame hay and pasture grasses are grown practically on 
every general farm where soil and climate permit. Grass 
crops are considered almost indispensable to a permanent 
system of agriculture, and on most of the farms which grow 
them some seed is sown each year. With few exceptions 
these grasses are good seed producers, setting seed abun¬ 
dantly under a. wide range of conditions, but notwithstand¬ 
ing this, the commercial production of their seed, to a con¬ 
siderable degree, has been localized. Soil and climate have 
been important factors, but custom, regardless of economic 
conditions, likewise has been instrumental in determining the 
localities. 

TIMOTHY. 

No recent statistics are available on the acreage of timo¬ 
thy, America’s greatest cultivated hay grass, but those of 
1909 indicate that there were at that time nearly 15,000,000 
acres of this grass grown alone and nearly 20,000,000 acres 
of it grown in mixtures with clovers. It is therefore reason¬ 
able to assume that over 200,000,000 pounds of timothy 
seed are sown annually by our farmers. In almost all parts 
of the region generally outlined as east of the ninety-sixth 
meridian and north of Tennessee, it seeds abundantly in 
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average seasons, but as the map (fig. 13) indicates, the com¬ 
mercial production of seed in the main is fairly well local¬ 
ized. More timothy seed is grown in this country than is 
needed for our own seedings. Our exports for the fiscal 
year 1916 were approximately 13,500,000 pounds, and the 
quantity of seed harvested annually is limited only by eco¬ 
nomic factors. 

The production of timothy seed bears such a peculiar rela¬ 
tion to the price of timothy hay that the supply does not 
adjust itself quickly to the demands. This is responsible 
many times for the wide fluctuations in the price of seed. 
When the price of hay is high, there is a strong tendency 
to harvest more of the crop for hay and less for seed. This, 
coupled with the tendency to increase the acreage in the 
succeeding season materially advances the price of seed. 
Timothy seed is harvested and thrashed by ordinaiy farm 
machinery. In some sections, notably in Iowa, where com¬ 
mercial seed production is well developed, special methods 
of harvesting are practiced, as, for example, heading, which 
has many advantages. This method permits the harvest¬ 
ing of a fair crop of hay after the seed crop has been.removed 
(PL LXXIV, fig. 1). No varieties of timothy have as yet 
been commercialized, although there are very good prospects 
that some will be in the near future. While of great impor¬ 
tance to American agriculture, there is no cause for fear 
regarding the adequacy of our supply of timothy seed. 

REDTOP. 

Although it does not compare with timothy in importance, 
redtop is, nevertheless, a very valuable hay and pasture grass. 
It is especially valuable on wet and so-called sour soils. The 
redtop and alsike-clover mixture is a popular one, and the 
redtop-clover-tiniothy mixture is also extensively used, espe¬ 
cially in the Northeast. Kedtop is a common constituent of 
lawn and turf grass mixtures, and the quantity sown for all 
purposes in this country is very large. Probably 95 per cent 
of commercial redtop seed is produced in Wayne, Edward, 
Eichland, Marion, and Jefferson Counties in south-central 
Illinois. In these counties it is a staple money crop which 
requires no special farm machinery to harvest or special skill 
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to produce. Some years ago seed in the chaff was sold by the 
seed trade, but of lat^ years the market demand is for fancy 
or recleaned seed. Redtop has been used extensively as an' 
adulterant of the seed of the fine bent-grasses, to which it is 
closely related, but with perfected methods of identification 
this practice must soon come to an end. The country’s sup¬ 
ply of redtop seed may be said to be sufficient. 

KENTUCKY AND CANADA DLUEGRASSES. 

The conmiercial production of Kentucky bluegrass seed 
is confined principally to a few counties in Kentucky, Mis¬ 
souri, and Iowa, the most important section being in Ken¬ 
tucky surrounding Winchester, Paris, and Lexington. Lime¬ 
stone soils are largely responsible for defining these sections, 
as it is only upon such soil that this grass yields a profitable 
crop of seed. There are several places in the East where 
Kentucky bluegrass produces seed abundantly, but where it 
is not harvested commercially. The peculiar nature of the 
seed makes necessary its harvesting, curing, and thrashing 
by special methods and equipment. This and custom have 
had much to do with limiting and localizing commercial seed 
production. When the seed is mature, it is harvested by 
horse-drawn seed strippers and piled in long windrows for 
curing (PI. LXXIV, fig. 2). When thoroughly dry, it is 
thrashed by a specially constructed machine having a cylin¬ 
der which revolves in a close-fitting sleeve. Improper curing 
is responsible for the low vitality of much of the seed that is 
on the market. If stored as it should be, seed that is a year 
old will germinate better than new seed. We export consid¬ 
erable quantities of seed annually. 

In the past, seed of Canada bluegrass was used extensively 
to adulterate Kentucky bluegrass seed, but this practice has 
largely been discontinued. A considerable quantity of seed 
of Canada bluegrass is used in this country every year, and 
practically all of it comes from southern Ontario. The 
character which makes special machinery necessary for the 
harvesting of Kentucky bluegrass seed is absent in the case 
of Canada bluegrass; therefore the ordinary mower, rake, 
and thrasher are used satisfactorily. The demand for the 
seed of this grass falls short of the possible supply. 
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ORCHAKU GRASS. 

y 

Kentucky, Indiana, Ohio, Virginia, West Virginia, and 
Tennessee supply the greater part of the orchard-grass seed 
used in the United States. Jefferson, Oldham, and Shelby 
Counties in Kentucky and Clark and adjoining counties in 
Indiana are the most important commercial seed sections 
No difficulties attend the harvesting of orchard-grass seed, 
and no particular experience is required to handle it on the 
farm. In past years, rather large quantities of seed were 
imported from New Zealand, but the strain of orchard grass 
grown in that country is inferior to our own, and imported 
seed is discriminated against on our markets. 

OTHER GRASSES. 

At one time the commercial production of meadow-fescue 
seed was quite an important industry in eastern Kansas and 
western Missouri, but in recent years it has declined per¬ 
ceptibly, owing largely to the falling off of home demands. 
Considerable quantities are still grown, but mostly for ex¬ 
port to Europe, where it is used as a constituent of pasture 
and meadow mixtures. Meadow fescue can scarcely be said 
to be a very important grass in this country. 

Almost all the seed of Italian and perennial rye-grass used 
by us is imported from Europe. At present, however, seed 
of a variety of Italian rye-grass is imported in liberal quan¬ 
tities from Argentina. Our normal requirements of both 
species aggregate about 2,500,000 pounds of seed. These 
grasses are used in meadow and pasture mixtures and also 
in turf-grass mixtures. While valuable grasses, no concern 
is occasioned by the fact that we do not produce our own 
seed supply. 

In mixtures which include orchard grass, tall meadow oat- 
grass is used principally in the Piedmont sections of the 
Southern States. Seed of it is grown mostly in Virginia, 
West Virginia, North Carolina, and Tennessee, but as a com¬ 
mercial commodity it is relatively unimportant. 

A few years ago, brome-grass {Bromua inermis) promised 
to be a valuable hay and pasture grass in the Northern States, 
especially in the Great Plains region and the Pacific North- 
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west. It has fallen so far short of expectations that at the 
present time it is only of very minor importance. Some seed 
is produced in the Dakotas and Minnesota, but most of our 
supply is imported now, principally from Canada, since 
European seed is not readily available. 

In proportion to the importance of Bermuda grass, there 
is little seed used in this country. The grass propagates 
itself so readily by stolons and rootstocks that vegetative 
propagation in most cases is more economical than seeding. 
In the Southern States, where it is so abundant, Bermuda- 
grass seed is not produced commercially. Prior to a very few 
years ago, our seed supply was secured from Australia, but 
now it is produced at home, chiefly in southwestern Arizona. 
In the Southwest, Bermuda grass sets seed abundantly, and 
the quality is superior to that of the commercial Australian- 
grown seed. By developing our own source of supply we not 
only obtain better seed, but also cheaj^er seed. 

Ehodes grass, another southern grass, is increasing slowly 
in importance. It is limited in its area by its inability to 
withstand low temperatures. This confines it as a perennial 
principally to Florida and the immediate Gulf coast region. 
There is a fair demand for seed of this species, but none is 
produced commercially here. Our supply comes almost ex¬ 
clusively from Australia. 

Natal grass is a warm-climate hay grass which as yet is 
of limited importance here. It has proved promising in 
Florida, and the commercial seed supply is practically all 
produced there. 

SORGHUMS. 

It has often been said that the sorghums are tlje backbone 
of the dry-land agriculture in the southern half of the Great 
Plains region. This is especially true of the grain sorghums, 
although the sweet sorghums and Sudan grass contribute no 
small amount to the cultivated forage supply in that region. 

Kafir, fetorita, and milo are the most important grain sor¬ 
ghums, and the leading States in their production are Kan¬ 
sas, Oklahoma, and Texas. On account of the relatively long 
season required for their maturity, the grain-sorghum area 
does not extend much north of southern Nebraska although 
the kaoliangs, a less important group, are attracting consider- 
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able attention in South Dakota. Generally speaking, milo 
is the popular variety of grain sorghum in northwestern 
Kansas, western Oklahoma, and the Panhandle of Texas, be¬ 
cause it matures more quickly than kafir and can be grown 
at higher altitudes. The Dwarf variety is the one most com¬ 
monly used. The kafirs are largely grown in central Kan¬ 
sas and Oklahoma. Of the three common varieties, Black- 
hull, Red, and Pink, the first mentioned is the most popular, 
and the dwarf strain of it is rapidly coming into use. Fete- 
rita is a relatively short-seasoned grain sorghum, and will 
produce a crop with less moisture than kafir or milo, but 
is not as productive in normal seasons. 

Only about 3 pounds of good seed of the grain sorghums 
are required to plant an acre, but since much of the seed used 
is of low vitality the optimum rate is more nearly 5 pounds. 
On this basis approximately 25,000,000 pounds, or 450,000 
bushels, of seed are necessary to plant our annual acreage. 
The seed is easily harvested (PI. LXXV,fig. l),but seedsmen 
and grain dealers are called upon to supply a fairly large part 
of the seed needed, as much of the crop is fed, without thrash¬ 
ing, to live stock on the farm. Ordinarily the supply of seed 
is adequate for the country’s needs, the only problem being to 
get it free from mixtures and to store it in such a way that it 
will not heat. 

In the spring of 1917 the demand for the seed of grain 
sorghums for feed and for the making of alcohol and yeast 
threatened to curtail the supply for planting purposes, but 
aMittle attention to the conservation and distribution of the 
available seed resulted in supplying enough for planting 
a very large acreage. In the summer of 1917 serious droughts 
covered a large area in Texas and also affected parts of 
Oklahoma and Kansas. These, together with early frosts, 
greatly reduced the total yield of good seed. As a result, 
care to prevent too much of it from being fed and precaution 
in storing that needed for planting in 1918 were necessary. 

Sweet sorghums are grown principally in the Southwest¬ 
ern States, in the central and southern Great Plains, and to 
a limited extent in the upper Mississippi Valley. The acre¬ 
age of the crop can not be definitely stated, but in the aggre¬ 
gate it is very large. Since the seed of sweet sorghums is 
not used to any extent for feed or for industrial purposes, 
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rarely more than enough for planting is harvested. This is 
particularly true of some of the better sirup varieties. The 
demand for sugar substitutes suggests that efforts should 
be made to conserve the seed supply, which it is believed will 
be enough, if properly distributed, for planting a consid¬ 
erably increased acreage. 

The rapidity with which Sudan grass attained a place 
among the staple forage crops of this country is little less 
than phenomenal. This grass is now grown extensively in 
the South and the southern half of the Great Plains. On 
account of its close resemblance to Johnson grass, a near 
relative, it was feared that prejudice would militate against 
its use. To overconie the danger of disseminating Johnson- 
grass seed by means of Sudan-grass seed, the growing of the 
latter north of the Johnson-grass territory was recom¬ 
mended, but the trouble was soon, overcome; in reality, it 
failed to materialize to anything like the extent anticipated, 
ley in southeastern Colorado. Speculation in Sudan-grass 
seed in the North has never been extensively practiced. The 
bulk of commercial Sudan-grass seed comes from northern 
Texas, Oklahoma, southern Kansas, and the Arkansas Val¬ 
leys in southeastern Colorado. Speculation in Sudan-grass 
seed, coupled* with the fact that the crop is still a very new 
one, has prevented the seed supply from attaining a proper 
equilibrium. Just now, it does not seem to be quite sufficient 
for the demand. About the time that Sudan grass was in¬ 
troduced, the demand for Johnson-grass seed was increas¬ 
ing quite rapidly, but when the former got well established, 
the demand for the latter diminished raiher than developed. 

MIULETB. 

The foxtail millets are the only important ones in the 
United States. They are widely grown, but can scarcely be 
said to be popular crops. The area devoted to millets in 
1909 was approximately 1,200,000 acres, and there has been 
very little increase since that time. Our annual seed require¬ 
ments are probably not more than 25,000,000 pounds, all of 
which is home grown. lArge quantities of seed are imported 
from the Client, but they are mostly used in poultry and 
other feeds.' Kansas, Missouri, Texas, Nebraska, North Da¬ 
kota, Tennessee, and Oklahoma produce most of our seed of 
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the common, German, and Hungarian varieties. Seed of .the 
Siberian variety and llie Kursk, an improved strain selected 
from it, are grown in the northern part of the Great Plains 
region. At this time the supply of seed of the common, 
Siberian, and Kursk millets is not abundant. 

LEGUME SEED SUPPLY HIGHLY IMPORTANT. 

Nearly every system of permanent agricultui*e has one or 
more leguminous crops in its foundation. Not all include 
legumes to the extent that red clover is included in the crop¬ 
ping systems of our Northern States, but some legumes find 
their way, sooner or later, to a majority of our American 
farms. Legume seeds, as a class, are the highest priced 
forage-crop seeds, since many of them are in demand as 
feeds, while those that are not are relatively costly to 
produce. 

A rather large part of the value of some legumes is de¬ 
rived incidentally from their effect on subsequent crops. 
Clovers might be cited as good examples of this, and we are 
now obtaining a measure of what the farmer thinks such 
legumes are worth for their soil-improving qualities under 
the present scale of values by the constant increase in the 
price of seed. For example, as the price of crimson-clover 
seed approached 18 cents per pound in the summer of 1917, 
farmers began to drop out of the market. When it reached 
20 cents per pound, sales fell off materially, and at 22 cents 
per pound only a relatively small quantity of seed was sold. 
Red clover is now being put to the same test. Some of the 
most important legume seeds can be produced commercially 
only in restricted areas. In the main, it may be said that a" 
large part of the supply is handled by some branch of the 
seed trade. 

RED CLOVER. 

An immense quantity of red-clover seed, including the 
Mammoth variety, is sown annually in this country, prob¬ 
ably at least 120,000,000 pounds, not all of which is pro¬ 
duced at home. From July 1, 1915, to June SO, 1916, 
32,608,537 pounds of red-clover seed were imported, hut for 
the corresponding period a year later, only 5,343,600 pounds 
came from foreign sources. We export, as well as import, 
red-clover seed. In the summer of 1917 England con- 
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tracted heavily for seed hero, because the crop prospects 
there were not good. France, which normally supplies us 
some seed, likewise placed contracts in this country. This 
extra demand on our own none too heavy crop, coming at 
a time when the Eussian supply was not available to us, 
produced a wholesale price of $19.80 per bushel for red- 
clover seed in January, 1918. The important foreign sup¬ 
plies of seed that are available in normal times are those of 
Chile, Eussia, Italy, and France. Seed from Chile usually 
contains seed of a noxious species of dodder and is there¬ 
fore undesirable. The Italian-grown seed produces plants 
that lack hardiness in our red-clover area. Eussian and 
French red-clover seed are both desirable. 

Ohio, Indiana, Michigan, Wisconsin, and Idaho produce 
the bulk of our red-clover seed, and Toledo is c6nsidored 
the center of our red-clover seed market. It is practically 
the only city in the United States where futures in this com¬ 
modity are dealt in. 

The only special machinery needed in the producing of 
red-clover seed is a huller, which, in fact, is a thrasher with 
a modified cylinder and concaves. Some apprehension is 
felt as to our supply of seed for the 1918 seeding and 
also regarding the effect of the high price of seed on the 
acreage sown, and this apprehension would seem to be well 
founded. 

ALSIKE CLOVER. 

In many places where red clover can not be grown suc¬ 
cessfully, alsike clover has been found to succeed admirably. 
Particularly is this true on wet and sour soils. Its seed, 
therefore, is usually in good demand. In 1909 over 6,500,000 
pounds of alsike-clovcr seed were required in tlxis country for 
seeding purposes, and the crop has increased materially in 
its area since then. From July 1, 1916, to June 30, 1916, 
1,113,464 pounds of seed were imported, chiefly from Canada. 
This was increased to *4,329,000 poujids a year later, but 
from July 1 to November 30,1917, only 811,200 pounds were 
permitted entry. That is practically one-half the quantity 
entered for the corresponding period of the previous year. 
Most of our home-grown alsike-clover seed comes from 
Indiana, Michigan, New York, Wisconsin, and Idaho. It is 
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handled in much the same way as rcd-clover seed (PL 
LXXV, fig. 2), and the price keeps rather a close second with 
it, the price of alsike-clover seed in December, 1917, being 
$15 per bushel. While alsike clover can be substituted for 
red clover in many places, the supply of seed for 1918 is not 
large enough to afford much relief in connection with the 
red-clover seed shortage. 

OTHER CLOVER!^ 

As a winter-growing annual soil-improving crop, crimson 
clover holds high rank along the Atlantic coast from New 
York to Florida. Its area, however, does not extend far 
back from the coast. In 1909 it was estimated that there 
were sown in this country annually nearly 11,000,000 pounds 
of seed of this species. Since that time, and even prior to 
the present war, our seed requirements have increased 
greatly. 

A considerable quantity of crimson-clover seed is grown in 
Delaware, Maryland, Virginia, North Carolina, and South 
(Carolina, but it has been found necessary to import from 
Europe a relatively large percentage of what is needed. For 
the fiscal year 1916 our imports wore 4,505,893 pounds, and 
foi* the fiscal year 1917 they were 5,776,300 pounds. France 
furnished us with most of our imported seed. The crop of 
1917 in that country was scarcely more than enough for home 
demands, so recent imports from France have fallen off 
heavily. The high price of seed in Europe and the cost of 
laying it down in this country have caused very high prices 
here; so high, in fact, that farmers are seeking other means 
of maintaining their soil fertility. 

Crimson-clover seed is best harvested with a stripper, 
similar to the type used for harvesting Kentucky-bluegrasa 
seed. Most of the home-grown seed that finds its way into 
the trade is thrashed with a huller, but much of that gath¬ 
ered by farmers for their own use and for the use of their 
neighbors is not thrashed, but sown in the chaff. 

In every bluegrass pasture white clover is a more or less 
important grazing plant. It is also found abundantly in 
bluegrass lawns and turf areas, but compared with its ex¬ 
tensive use little seed is required annually. It is probable 
that not more than 1,000,000 pounds of white-clover seed are 
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sown each year, and of this quantity approximately 160,000 
pounds are imported from Canada. The States that produce 
most of our white-clover seed are Wisconsin, Idaho, and 
Louisiana. Louisiana is an important, but relatively recent, 
source of supply. Seed coming from the Northern States is 
obtained largely as a by-product from the harvesting of 
other seeds. 

The bur clovers are used principally as cover crops. The 
areas where they are ^own in this country are California 
and the Southern States. The common species used in the 
South is known as southern bur clover {Medicago arahica). 
For the cotton belt it is superior to the common California 
bur clover (Medicago derUiculaia). It is estimated that 
2,600,000 pounds of bur clover, both hulled and in the bur, 
were sown in this country in 1909, but appreciably more seed 
is now required. North Carolina, South Carolina, Georgia, 
Alabama, and Mississippi produce most of the bur-clover 
seed for the South, and a large percentage is sown without 
hulling. It is harvested mostly in a crude manner by raking 
or sweeping the fields after the plants are fully matured. 
By this method much trash is collected with the burs. Cali¬ 
fornia-grown bur-clover seed is put on the market hulled. 
Practically no seed of bur clover is now imported. 

Louisiana and Mississippi furnish most of our commercial 
lespedeza, or Japan clover, seed. Baton Rouge is the center 
of production in Louisiana, and the Delta region of Missis¬ 
sippi is the principal seed-producing section of that State. 
Other sections of the South could produce this seed, as the 
plants set seed abundantly in the region to which lespedeza is 
adapted. This crop has increased much in popularity since 
the census of 1910, at which time it was estimated that only 
4,000,000 pounds of seed were sown annually. Harvesting 
seed can best be done by means of a mowing machine fitted 
with a pan to catch the seed as it shatters from the plant. 

MEULOTUS, OR SWEET CLOVER. 

There are two species of Melilotus, or sweet clover, that 
are becoming important as cultivated crops in this country, 
namely, the white species and the biennial yellow species. 
The former is the more popular and valuable, except pos- 
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sibly at high altitudes in the North and in the extreme 
South. The rapid increase in the use of white sweet clover 
as a hay and pasture plant has created a strong demand 
for the seed. Most of the commercial seed of this species 
comes from Nebraska, Montana, Wyoming, and Illinois. 
This plant has a very wide range of adaptation and pro¬ 
duces seed abundantly wherever it is found. The same may 
be said of the biennial yellow species. No data are avail¬ 
able on the quantity of seed harvested and sown annually 
in this country^ but it is now quite large. The harvesting of 
sweet-clover seed is best done by means of a grain binder 
having a pan attachment to catch the seed that shatters 
when the crop is cut. Other methods are used, but they in¬ 
volve considerable waste. The ordinary grain thrasher, 
slightly modified and properly adjusted, is more commonly 
and successfully used than the clover huller for thrashing 
the seed. By the proper use of this machine, a very large 
percentage of the seed can be hulled when thrashed. Both 
hulled and unhulled seed appear on the market. The pos¬ 
sibilities of the production in this country of seed of both 
the white’and the biennial yellow sweet clover are very great. 

ALFALFA. 

In alfalfa we have^ a high-yielding hay crop and a low- 
yielding seed crop, affecting favorably on one hand the de- 
ifiand for seed and unfavorably, on the other, the supply of 
it. It is very difficult to estimate the annual seed require¬ 
ment, yet it doubtless exceeds 25,000,000 pounds. Alfalfa- 
seed production is very uncertain in this country and is 
commerciaUy localized in fairly definite sections west of 
the one hundredth meridian. Utah, Idaho, Kansas, Ne¬ 
braska, California, and Arizona produce the bulk of our 
domestic-grown seed. The seed of the Grimm variety and 
other hardy strains comes mostly from the Dakotas, Mon¬ 
tana, and Idaho. Arizona and California supply seed of 
the Peruvian variety, while common alfalfa s^ is grown 
in all of the seed-producing sections. Harvesting is done 
without the aid of special machinery, but the yield of seed 
is so unreliable that relatively few farmers engage in its 
production. For the fiscal years 1916 and 1917 the imports- 
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tions of alfalfa averaged more than 3,000,000 pounds. Most 
of this seed came from Turkestan, by way of Vladivostok. 
Prior to the war, Turkestan alfalfa seed came in through 
Germany, where it was assembled largely in the markets of 
Hamburg and Darmstadt. Commercial seed of Turkestan 
alfalfa is very inferior to domestic-grown seed, from the 
standpoint of the crop it produces, and it is unfortunate that 
our seedsmen will persist in handling this strain. Vigorous 
campaigns have been waged against it, which have resulted 
in cutting our imports nearly in half, and it is hoped that 
they will be even more reduced in the future. Our 1917 seed 
crop was about normal, and it is believed that the 1918 
seed requirement will be fairly well met. 

VETCH. 

Unfortunately the difficulty of growing hairy-vetch seed 
in this country and the high price at which it reaches the 
farmer have seriously handicapped the extension of this 
crop. Most of our seed comes from Kussia, although some 
is produced in Michigan, Ohio, and other Northern and 
Eastern States. In the fiscal year 1917, 295,600 pounds of 
seed were imported, but the retail price, which was approxi¬ 
mately 25 cents per pound, was so high that farmers were 
reluctant to buy and sow it. Unless the price lowers, the 
supply will exceed the demand. 

The Willamette Valley, in Oregon, produces most of our 
supply of spring-vetch seed. Very little is imported, not 
more than 60,000 pounds annually. This species is not as 
valuable as hairy vetch in the eastern part of the United 
States, and while the price of seed is much lower, the demand 
for it is not great. 

^Narrow-leaved vetch (Vicia angustifolia) has been recog¬ 
nized as a valuable plant in the South, but the seed has not 
been commercially available until very recently. This year 
considerable quantities have been placed on the market at 
less than half the price of hairy-vetch seed, having been 
produced in, Minnesota as a by-product of wheat cleaning. 
It is believed that this species will fill an important place 
among the green-manure and forage crops of the eastern 
United States. 
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CANADA FIELD PEAS. 

Only four States, Michigan, Wisconsin, Idaho, and Wash¬ 
ington, are important in the commercial production of field- 
pea seed, and the total area devoted to peas for grain is not 
more than 260,000 acres. Some seed peas are imported an¬ 
nually from Canada, and at present some peas suitable for 
seed arts being exported to Europe. The estimated require¬ 
ments for seeding purposes are now 22,500,000 pounds, and, 
while a scarcity of seed of garden varieties exists, there* is 
enough seed of the field varieties to meet all planting needs 
if it is properly conserved. The only danger of shortage 
lies in the fact that there is a demand abroad for all kinds 
of dried peas for food, which might result in exporting peas 
beyond the point of bur own needs. Some dried peas are 
now being imported from the Orient, Mexico, and South 
America, and some are available in Australia, but the com¬ 
mercial foreign stocks are not desirable for seeding pur¬ 
poses. 

COWPEAS. 

Twenty-two States, mostly in the South, devote an esti¬ 
mated aggregate area of over 5,700,000 acres to cowpeas. 
Approximately 435,000,000 pounds of seed are required to 
plant this area. Although producing fair seed yields, cow¬ 
peas have never been popular as a grain crop, largely be¬ 
cause of the difiiculties of harvesting. No thoroughly satis¬ 
factory seed harvesters have l)een developed; therefore the 
bulk of the seed that is now on the market is hand picked. 
Thrashing requires care, but can be done by a slight modifi¬ 
cation of the ordinary grain thrasher. Our commercial cow- 
pea seed comes from very well distributed sections in the 
Southern States. As there is no demand for the seed for 
feeding or for industrial purposes, little fear is entertained 
regarding the adequacy of our supply. With the growing 
popularity of the soy bean and the rapid strides of the 
velvet bean, cowpeas are somewhat eclipsed, and the exten¬ 
sion of their acreage appears to be unlikely. 

SOT BEANS. 

• 

There are no statistics upon which to estimate the rate of 
increase in soy-bean acreage in this country. Those for 1917 
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are the only figures available and indicate an aggregate of 
460,000 acres, located in 17 States, which is probably double 
that of 1916. The present crop of soy beans is large, but, 
nevertheless, the seed supply needs careful guarding, first, 
because the oil mills are ready to crush the beans if the price 
does not exceed $2 per bushel, and, second, because the can¬ 
neries, provided they are able to get the cans, will tfdte soy 
beans, as they did in the spring of 1917, if navy and other 
varieties of baking beans reach the price they commanded at 
that time. This is especially true of the yellow-seeded va¬ 
rieties, which comprise the greater part of the crop. The 
seed of early-maturing varieties was injured by early frosts 
in the fall of 1917; therefore good available stocks should 
be conserved at all costs. 

Millions of tons of soy beans are waiting* in Manchuria 
for export to this country, and our own seed supplies may 
be influenced indirectly by them. These oriental beans rep¬ 
resent mixed and inferior varieties and are entirely un¬ 
suited for seed. They are also inferior to domestic-grown 
soy beans for food, but if they should come to this country 
in large quantities they would find a market at the oil mills, 
and this would tend to conserve our own beans for seed. If 
they are imported to the extent of breaking the market, 
a slackening in the demand for seed might result. It appears 
that we will need approximately 14,000,000 pounds of soy¬ 
bean seed to plant an acreage equal to that of last year. 

Early frosts and freezes in the fall of 1917 greatly re¬ 
duced the seed supply of the early-maturing varieties in the 
Northern States. Every possible effort should be made to 
conserve the seed that is now available and to encourage its 
planting in the spring of 1918. 

VELVET BEANS. 

Th6 advent of early-maturing varieties of velvet beans has 
resulted in an almost phenomenal increase in the acreage 
of this crop in the southern United States. For the year 
1917 it was estimated that there were more than 6,000,000 
acres of velvet beans, mostly grown along with corn, in seven 
States in the cotton belt It is safe to say that this is five 
times as great as the acreage of 1916. Alabama, Florida, and 
Georgia have five-sixths of the velvet-bean acreage of the 
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South and .harvest as dried beans over 60 per cent of their 
crop. The velvet-bean meal industry has developed rapidly, 
and this furnishes a ready market for the beans, but there 
will be plenty saved for planting even a very much larger 
acreage than was planted in 1917, which required at least 
93,000,000 pounds of seed. 


PEANUTS. 

An examination of all the available statistics indicates that 
the acreage of peanuts in 1917 was more than double that 
of 1916, the total area being more than 2,900,000 acres. A 
much larger percentage of the planted area was harvested 
for market this year than heretofore. There is a constantly 
increasing demand for peanuts as a food, and much of the 
harvested crop soon finds its way to the large shelled-peanut 
dealers. These dealers are very potent factors in the dis¬ 
tribution of peanuts for seed, since they handle more seed 
than seedsmen. In the spring of 1917 large concerns 
agreed to set aside portions of their stocks of Spanish pea¬ 
nuts until after the close of the planting season, in order to 
insure enough seed for the large acreage that was planted. 
Such an arrangement could doubtless be made whenever 
there is any necessity for doing so. Upwards of 1,500,000 
bushels of shelled peanuts were required for planting the 1917 
acreage, and much more will be required for seed in 1918. 

SEEDS OF FIBER CROPS. 

There are but two important cultivated fiber crops, one 
major and one minor, grown here, and we produce our own 
seed supply of both. The seed of cotton, the major fiber 
crop, is a staple in more than one respect, while the seed of 
hemp, the minor crop, is harvested and used in this country 
only for planting purposes. 

COTTON. 

In some respects cotton seed is in a class with the cereal 
seeds, inasmuch as a relatively small percentage of it is used 
for planting. By far the greater part goes to the crushers, 
where the oil is extracted, and the residue is converted into 
feed and fertilizer. The total production of cotton seed in 
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1916 was estimated at 5^37,000 tons. Of this*quantity, ap¬ 
proximately 826,000 tons were required for planting pur¬ 
poses. 

The difficulty of maintaining improved varieties of cotton 
in a pure condition, owing to the fact that they cross readily 
among themselves and the seed becomes mixed in the process 
of ginning, results in a large demand for good planting 
stocks. Such stocks almost invariably command a relatively 
high price. Individual farmers have done much in the way 
of producing and selling cotton seed suitable for planting. 
Seedsmen and ginners likewise are important factors in this 
connection. Earely is there a serious situation in the supply 
of seed for planting. Select stocks are not always abundant, 
but seed of some kind can invariably be had. The drought 
in the summer of 1917 damaged the cotton crop so badly in 
parts of Texas that steps were necessary to provide seed 
from outside sources for a large acreage, but no great diffi¬ 
culty was experienced in doing this, as the supply of seed 
of suitable varieties was reasonably abundant elsewhere. 

The present enormous demand for long-staple cotton for 
the manufacture of automobile tires and other commodities 
requiring fabric of high tensile strength has created a prob¬ 
lem in connection with the supply of seed of long-staple 
varieties. Every effort should be put forth to produce and 
conserve good seed of these varieties, since the demand for 
long-staple cotton will doubtless increase. 

HEMP. 

Although we have still only a small acreage devoted to 
hemp in the United States, the acreage has doubled each 
year for the last three years. The area planted in 1917 was 
estimated at 42,000 acres. Kentucky supplies practically all 
of the hemp seed sown in this country. It is grown in seed 
plats along the Kentucky Kiver. China and Japan furnish 
us largo quantities of hemp seed for poultry feed, but it is 
practically valueless for seeding purposes This seed can not 
be distinguished from our own domestic seed, and since it is 
much cheaper, fraud is often perpetrated on the unsuspect¬ 
ing farmer. The sale of Kentucky-grown hemp seed is con- 
trmled by such a small number of dealers that a tendency 
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frequently develops toward the charging of exorbitant 
prices. Hemp must be specially planted for seed produc¬ 
tion, and in view of the increasing importance of the crop, 
seed production should be strongly encouraged. Chile offers 
possibilities in this connection, but for the present our efforts 
should be exerted at home. Our planting requirements, 
based on the acreage of 1917, are about 2,100,000 pounds of 
seed. 

MISCELLANEOUS FIELD-CROP SEEDS. 

Certain of our crops to which small acreages are devoted 
fill very important places among our industrial and dietary 
needs. It is quite essential that their acreages be maintained, 
if not materially increased, as time goes on. Some of these 
crops at times present real seed problems, and just now the 
country is confronted with solving one of these problems 
or suffering a reduction in the output of a very necessary 
food product. 

SUGAR BEETS. 

The effect of the war on the sugar-beet seed supply is now 
being seriously felt, although it has been very much in 
evidence since the outset. We have been dependent upon 
Europe almost exclusively for our sugar-beet seed since the 
beginning of our beet-sugar industry, and although we have 
engaged more or less seriously in beet-seed production in¬ 
vestigations for many years, the war found us in the posi¬ 
tion of producing but a very small proportion of the seed 
needed to keep our factories in operation. It was gen¬ 
erally thought that Germany and Russia could grow beet 
seed much piore cheaply than it could be produced in this 
country. Therefore it was considered economy for our 
sugar companies to get seed from abroad. With Germany 
at war with us and Russia in an imsettled condition, we 
have been compelled to take definite steps to grow as large 
a part of our sei|^ supply as possible. The history of our 
efforts to get sugar-beet seed out of Europe from 1914 until 
the present time is very interesting. Suffice it to say that 
we are still getting seed out t5f Russia by way of Vladivos¬ 
tok, but it is becoming increasingly difficult. Our seed 
requirements for 1918 are estimated at upwards of 220,000 
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bags, or 22,500,000 pounds. This will be used for planting 
approximately 800,000 acres and replanting a portion of 
this area. 

The prospects for sugar-beet seed production in this coun¬ 
try are now quite bright, and even the relatively small quan¬ 
tity of domestic-grown seed has been sufficient to relieve the 
situation materially. It is estimated that in 1917 we pro¬ 
duced 50,000 bags of seed, mostly in Utah and Colorado. 
In 1918 we should produce very much more than this. We 
now have about 100 sugar factories, with 15 or more addi¬ 
tional factories under construction. It takes at least 2,000 
bags of seed to produce enough beets with which to operate 
a factory profitably, so that the seed requirements for 1918 
will be much larger than for 1917. While Kussia is now the 
only foreign source of supply and it has been a difficult task 
to get seed from that country, it is thought that few, if any, 
of our sugar factories will ^ compelled to close for lack of 
seed in 1918. Sugar-beet seed is handled mostly through 
importing jobbers, and it is the policy of factories to ac- 
cumulato u supply for two or more years in advance of their 
needs. 

FtAX. 

In the United States flax is primarily a seed crop. Be¬ 
tween 28,000,000 and 30,000,000 bushels of flax seed are re¬ 
quired annually by our linseed-oU industries, which consti¬ 
tute the greatest demand. This is about 100 per cent more 
than our average production for the last three years. ’ We 
sow annually nearly 2,000,000 acres of flax, which require 
approximately 900,000 bui^els of seed. Our flax area is 
confined principally to North Dakota, South Dakota, Mon¬ 
tana, and Minnesota, where much of the crop is grown upon 
new land. Exclusive of the United States, the important 
flaxseed-producing countries of the world are Argentina, 
Russia, India, and Canada. 

The drought in the summer of 1917 b|^y damaged the 
flax crop in western North Dakota and Montana and there¬ 
by greatly reduced the country’s total yield. The high 
price of flax seed at harvest time and the doubt on the part 
of the fanners as to the stability of high prices when seed 
from 'Argentina should appear upon our markets, together 
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PLATE LXXIV. 



FIG. 2—KENTUCKY BLUEGRASS SEED IS HARVESTED BY HORSE-DRAWN 
SEED STRIPPERS AND PILED IN LONG WINDROWS FOR CURING. 
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PLATE LXXV. 



FIG. 2.—SEED OF ALSIKE CLOVER IS HARVESTED IN MUCH THE SAME 
WAY AS THAT OF RED CLOVER. 
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PLATE LXXVl. 



FIG. 1.—THE ACREAGE DEVOTED TO RADISH SEED IN THE UNITED 
STATES HAS BEEN INCREASED SUBSTANTIALLY SINCE 19U. 



FIG. 2.—MOST OF OUR DOMESTIC SUPPLY OF TURNIPSEED IS PRODUCED 
IN THE PACIFIC NORTHWEST. 
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PLATE LXXVII. 



ONION SEED IS PRODUCED EXTENSIVELY IN THE UNITED STATES. AND ITS PRODUCTION CAN BE GREATLY 

INCREASED AS OUR NEEDS WARRANT. 
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with their need for cash, resulted in the sending of large 
quantities of seed to our primary markets. This movement 
so seriously threatened the seed supply, especially of North 
Dakota and Montana, that definite action was necessary to 
conserve seed to meet the demands for sowing the 1918 acre¬ 
age. The new crop of flax seed from Argentina appears on 
our markets in February and March, but this seed is not 
suitable for sowing in the United States. 

BROOM CORN. 

As a piece of household equipment, the broom is indispen¬ 
sable, and the broom-corn broom is by far the most popu¬ 
lar type in this country. In the aggregate, we devote 
about 300,000 acres annually to the production of broom 
corn. Most of the acreage is in Oklahoma, Illinois, Kansas, 
Colorado, and Texas. Nearly 1,000,000 pounds of seed arc 
required to sow this acreage. The sections in which the crop 
is grown for the most part produce their own seed supply. 
Seed from humid sections is not suitable for the drier sec¬ 
tions. Broom-corn seed should be specially grown, since 
that obtained from the brush harvested for broom making is 
mostly immature and of low vitality. 

VEGETABLE SEEDS. 

It was not until the vigorous campaign for increased food 
production in this country was well under way that general 
interest was manifested in the vegetable-seed situation. The 
fact is that the supply of seed was affected immediately 
war was declared in Europe, but the reserve stocks prevented 
the effect of the war on the supply from at once becoming 
evident. Prior to the war it was our custom to import large 
quantities of seed of certain vegetables from various Euro¬ 
pean countries. The war did not stop our importations im¬ 
mediately, not even from Germany, but it produced a condi¬ 
tion which eventually not only shut off our supply, but made 
it practically necessary for us to export to Europe certain 
kinds of seed that we formerly imported from that continent. 
The successful production of vegetable seed requires special 
experience and training, as weU as suitable climate, soil, 
and equipment, and therefore our industry, while it expanded 
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greatly, could not meet the demands made upon it without 
showing evidence of strain. As the surplus stocks became 
absorbed and the seedsmen, large and small, were compelled 
more and more to depend upon growing-crop contracts for 
their annual supplies, the wholesale prices of most vegetable 
seeds increased rapidly, until at present they are unusually 
high. Since the retail prices normally b^ar no direct relation 
to the wholesale prices and in the past have not fluctuated 
with the latter, the price of seed in packets in 1918 will be 
watched with much interest. 

California is our main dependence for the production of 
seed of the common vegetables, other than peas, beans, and 
sweet com. It is true that other States produce vegetable 
seeds, but in none has the industry developed to the same 
extent as in California. In that State the climate and soil 
are generally favorable, and up to the present time rela¬ 
tively cheap Chinese, Japanese, and Hindoo labor has been 
available. The map (fig. 14) indicates in a general way 
the States in which the several vegetable seeds are grown. 

Peas, beans, and com are bulky seeds, and these have al¬ 
ways been grown at home. New pea-producing areas are 
continually opening up in the Northwest, especially in irri¬ 
gated districts. These new areas supersede old ones to a 
considerable degree, owing to the fact that they are less in¬ 
fested with the pea weevil. Garden and canning varieties 
of seed peas were contracted for heavily in 1917, both for 
home use and for export, but the crop was light and the 
supply of seed for 1918 is none too abundant. Estimates are 
not available on the acreage of garden peas, but it is prob¬ 
ably somewhat less than the acreage of Canada field peas. 

In 1917 this country put out the largest acreage of edible 
beans that it has ever planted, over 2,100,000 acres. Field 
beans and not strictly garden varieti^ made up most of the 
acreage. The high price of dried beans for food resulted 
in increasing the acreages in old bean-growing sections and 
the planting of beans, especially the small white and pinto 
varieties, in entirely new sections. Early in 1917 the price 
of beans was so high that stocks from every available source 
were imported. Among these was a small Lima bean of the 
Sieva type from the Orient, which resembles the'navy bean 
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so closely that it was fraudulently sold to farmers in new 
bean-growing sections. It is entirely unsuited for planting 
in the sections where sold, and is not a desirable food prod¬ 
uct, as it frequently causes the development of hydrocyanic 
acid in the digestive tract. This Lima bean is commonly 
known as the Burma or Kangoon bean. 

Michigan, Wisconsin, and New York were at one time 
the principal white-bean producing States, but now the West¬ 
ern States, principally California, are more dependable, as 
the crops there are less subject to attacks of anthracnose. 
This year unfavorable weather damaged the white beans of 
the Eastern States to such an extent that care was necessary 
in conserving stocks for planting in 1918, as seed grown in the 
West is not suitable for the North and East. It is estimated 
that over 1,000,000 acres were planted in white beans in 
1917, recjuiring over 45,000,000 pounds of seed. 

The pinto bean is now next to the white bean in acreage, 
there having been more than 350,000 acres planted in 1917. 
This bean is taking well on dry land in the western part of 
the Great Plains, and its acreage has increased phenome¬ 
nally in the past two years. The seed requirements now are 
about 6,000,000 pounds, but the supply of good seed is ample. 

The red kidney and tepary beans are grown in the South¬ 
west. Both are used as dried beans. The commercial area 
grown of the former was about 145,000 acres in 1917, while 
that of the latter was less than 40,000. These acreages re¬ 
quire for their planting about 9,000,000 and 600,000 pounds 
of seed, respectively. The white tepary bean is sometimes 
substituted for the navy bean, which it resembles somewhat 
closely, but it is suited only to the dry Southwest. 

California devoted approximately 150,000 acres to the pro¬ 
duction of Lima beans for drying, and the quantity of seed 
required for planting this acreage is nearly 12,000,000 
pounds. Lima beans are extensively used as a green veg¬ 
etable, but our seed requirements for this purpose are not 
known. 

It is of the so-called strictly garden varieties of beans 
that there is difficulty in producing an ample supply of seed. 
The exact requirements are not definitely known, but they 
are very large, since almost every garden in the country has 
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a few rows of snap beans of one variety or another. The 
total area of the varieties planted for seed is probably less 
than 200.000 acres, scattered throughout the principal bean¬ 
growing States. 

While sweet corn is grown for seed somewhat generally 
throughout the entire corn belt, the bulk of our supply comes 
from Nebraska, Iowa, Minnesota, Illinois, and Ohio. It re¬ 
quires a largo quantity of seed for planting the acreage for 
the canneries, as well as for home gardens, but data are not 
available as to the total number of bushels needed. Early 
frosts in the fall of 1917 and subsequent unfavorable weather 
injured the vitality of the seed and reduced the supply to a 
point so low as to cause concern, while only a very small 
stock was carried over from the crop of 1916; therefore the 
total supply of seed for 1918 is far from abundant. 

Before the present war, Europe supplied us with much seed 
of the cruciferous vegetables, including principally radish, 
turnip, cabbage, and kale. Most of our foreign radish seed, 
and we imported heavily, came from Germany, France, and 
England. Now we are even exporting small quantities to 
the last two countries. Most of our radish seed is grown in 
California, and the seed growei’S there have expanded their 
acreages of this crop very substantially. (PI. LXXVI, fig. 1.) 

It was estimated that prior to 1914 wo imported more than 
75 per cent of the turnip seed we required. This came chiefly 
from Denmark, Sweden, Holland, Germany, France, and 
England, Most of our domestic supply is produced in the 
Pacific Northwest. (PI. LXXVI, fig. 2.) On account of the 
large surplus stocks in the hands of the seed growers, seedsmen, 
and jobbers when the war began and the slowness with which 
the European supply became unavailable, we did not at first 
realize what it would mean to be dependent upon our own 
growers for turnip seed. The realization came early in 1917, 
and the advance in the wholesale price of seed was quicker 
and more pronounced than that of any other vegetable. The 
poor seed crop of the Pacific Northwest in 1917 still further 
increased the price, and from present indications it will be 
necessary for us to conserve very rigidly our stocks of turnip 
seed, both of the English and Swede types, until our grow¬ 
ers can gain ^me headway on our home and export de¬ 
mands. 
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Denmark and Holland have grown most of our cabbage 
seed in the past, but now domestic production is being ex¬ 
tended, especially in the Puget Sound country and on Long 
Island. The possibilities of cabbage-seed production in the 
former section are very great. This might also be said of 
cauliflower, kale, and rape. 

Kale seed is grown in considerable quantities in our South¬ 
ern States. Rape, which is more of a forage crop than a 
human food, is grown extensively in Japan, as well as in 
Europe, and just now most of the seed which we are import¬ 
ing comes from that country. The Japanese varieties of 
winter rape appear to be very much the same as the European 
vai-ieties. For the fiscal year 1917, 2,285,700 pounds of rape 
seed were imported. 

Much spinach seed is required for home gardens, market 
gardens and canneries. Formerly it has been secured with¬ 
out difficulty from Holland, Italy, and Greece. On account 
(>f embargoes and transportation difficulties, it recently has 
]iot been possible to get seed from Europe as freely as de¬ 
sired. In 1917 the spinach-seed acreage in California was 
greatly increased over previous plantings; likewise that in 
the Pacific Northwest; but the California crop was short, and 
the increased acreage failed to produce enough seed to relieve 
the situation caused by the difficulties surrounding importa¬ 
tions from Europe. The canners and market gardeners are 
taking active interest in the possibilities of the very much 
increased production of spinach seed along the Atlantic coast 
and in the Puget Sound country, as well as in California, 
with a view of making this country independent of foreign 
countries for its seed. An abundance of prickly-spinach 
seed can be had from Japan, but this variety is not in favor 
here. 

The growing of Bermuda onions in southern Texas and the 
Southwest is now quite an important industry. The seed 
for this crop comes mostly from the Canary Islands, and 
nearly 75,000 pounds are now required annually for plant¬ 
ing. In the spring of 1917 some apprehension was felt by 
the growers regarding the arrival of seed from Teneriffe 
in time for planting, but it arrived without undue delay. In¬ 
vestigations have shown that Bermuda-onion seed of high 
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quality can be produced in Arizona and New Mexico. This 
seed gives highly satisfactory results in the United States 
and also in the Bermuda Islands. The seed of other varie¬ 
ties of onion is produced abundantly, and its production can 
be as greatly increased as needs warrant. (PI. LXXVII.) 

Vine seeds, so called, are domestic grown, and their pro¬ 
duction is fairly well scattered over the United States. The 
important vine seeds are those of muskmelon, cucumber, 
watermelon, squash, and pumpkin. Most of the muskmelon 
seed comes from the Arkansas Valley in southeastern Colo¬ 
rado. Cucumber seed likewise comes from this section and 
from the Northeastern States. Watermelon seed comes from 
Kansas, Oklahoma, Texas, Georgia, Alabama, and Florida. 
Squash and pumpkin seed come from Nebraska, Wisconsin, 
Michigan, and other Northern and Eastern States. With 
the exception of squash, vine seeds are secondary products, 
since the crops producing them are grown for other pur¬ 
poses. The supply of seed is sufficient for our needs, as is 
normally the case. 

Until recently much carrot, beet, and parsnip seed was 
imported, but now our needs are fairly well supplied from 
our own crops, which for the most part are grown in Cali¬ 
fornia. Some seed of these vegetables, especially of carrots, 
is exported, but the exportable surplus is very small. Be¬ 
cause of their relatively high food value, and the fact that 
two years’ growth is required by them to produce seed, the 
seed supply of these vegetables has been watched with con¬ 
siderable interest. The shortening of the time required for 
seed production by transferring stecklings to Cuba and Porto 
Eico for winter planting has been considered, but this course 
is not deemed practicable as yet. 

Much commercial tomato seed is obtained as a by-product 
from the canning of tomatoes and the making of catsup and 
other tomato products. In some cases the reverse is true, 
and the seed is the main product, while the tomato pulp is 
sold to food manufacturers. The wholesale price of tomato 
seed has advanced greatly in the past year, but the cost of 
labor, more than the size of the tomato crop, determines the 
price and the quantity of seed. 

California produces lettuce seed, and the supply is rarely 
in doubt. Lettuce has little real food value, but, like radishes, 



535 


The Seed Su'p'ply of the Nation. 

it is found in all gardens and is on the market throughout 
the year. The seed requirements, therefore, are very large. 

A great many other vegetables, such as celery, parsley, 
okra, and collards, are grown, but we are able to produce 
enough seed of these to meet our own needs without special 
difficulty. 

The high prices that obtain for vegetable seed doubtless 
will stimulate the planting of a much larger acreage for 
seed in the future than even that of 1917, and this should 
not be discouraged. On the other hand, these prices will 
tempt inexperienced growers to engage in the industry, with 
a financial loss to themselves and without profit to the 
country. This would be a real economic waste and should be 
avoided. 

Other countries, notably Japan, are encouraging the pro¬ 
duction of vegetable seed, but as yet they have not materially 
affected the market here. 

While it is believed that the present supplies of vegetable 
seed will meet all needs for 1918, full consideration should 
be given this subject before launching campaigns for back¬ 
yard gardens. The supplies are not so great that rigid 
economy in their use will not be necessary, and this fact 
should be clearly in the mind of everyone, from the back¬ 
yard amateur to the experienced market gardener. 

SUMMARY AND OUTLOOK. 

• 

Never before in the history of our country has the question 
of seed supply been so vitally important, and never has it 
been so necessary that all legitimate agencies engaged di¬ 
rectly or indirectly in the production or dissemination of seed 
be utilized efficiently for the national good. It is not the 
time to break down any feature of the great seed-industry 
organization, since there are no means at hand effectively 
to replace the tested and proved parts of, the machinery. 
Individual interests must expect to suffer, but they must be 
protected to the extent of obtaining from them the greatest 
possible measure of efficiency. 

The seed supply for 1918 presents some serious difficulties. 
Just how y^ell its needs will be met can not be foretold at 
this time, but it is believed that producers are awake to the 
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seed needs of the Nation and that they ultimately will see to 
it that crop production is not curtailed for lack of seed. 

Temporary seed shortages have developed under new 
economic conditions, and they may continue, but farmers 
and seedsmen are resourceful, and they may be expected to 
find ways and means to meet not only the needs of this 
country, but also those of other countries which may be 
dei^endent upon us. 



A GRAPHIC SUMMARY OF SEASONAL WORK ON FARM 

CROPS. 


Compiled by 0. E. Baker, Agriculturist, Office of^arm Management, C. F. Brooks, 
Assistant in Farm Management, and R. G. Hainsworth, Head Draftsman, Office of 
Farm Management, 

F or the basic data used in the preparation of the following maps 
and graphs the compilers are indebted to the Bureau of Crop 
Estimates and its corps of township reporters, to several instructors 
and extension workers in certain agricultural colleges and experiment 
stations, and to a number of their colleagues in the Office of Farm 
Management and the Bureau of Plant Industry.^ 


1 rho collection of Information concerning the dates of planting and harvesting tiio crops and of per- 
ffnmlng other farm operations was first undertaken by the Bureau of Crop Estimates (at that tlnio 
Bureau of Statistics) In 1910, and the work placed under the supervision of J. H. ("overt. The results 
of a schedule forwarded to and returned by the county representatives and other agents of that bureau 
were edited, tabulated, and discussed by Mr. Covert and published as Bulletin No. S.*), Buro.ui of 
Statistics, United States Department of Agriculture, In 1012. The demand for this bulletin, entitled 
“Seedtime and Harvest: Oreals, Flax, Cotton, and Tobacco," was so groat that it was soon out of print. 

In 1913, upon the inception of the project to prepare and publish an Atlas of American Agriculture, it 
nppttared advisable to have more detailed data than were obtainable from these schedules, so with the 
coopeiation of the Bureau of Crop Estimates and in collaboration with Mr. Covert, the Ofllce of Farm 
^.I inagcment prepared separate schedules for wheat, corn, potatoes, oats, cotton, giain sorghums, sugar 
beets, beans, tobacco, hay crops, rye, and barley, which have been forwarded from time to time by the 
Burt‘au of Crop F.stimates to its list of township reporters, some 33,000 in number. It is the endeavor of 
that bureau to maintain one crop reporter in each tovmship in the United Stnfes, who is selected, in .so 
fur as possible, from among the most successful and Intelligent farmers in il.t township. The fullness 
and accuracy with which the schedules have been filled out Is evidence of the loyalty and carefulness of 
these men. As ovideitce of the reliability of their reports it may bo mentioned that the OfTicc of Farm 
Management has collected Independently a numlwr of fiu-m records of planting and harvesting crops 
e\tending back 20 to 30 years, and the average date derived from these reeoids differed less than four 
days, and usually less than two days, from the mode of the dates (that is, the most frequent date) gi\on 
hy the township reporters in that locality. 

The maps showing tho usual date of planting, harvesting, and performing other operations on tlie 
crops, figures 11 to 81, inclusive, except those mentioned below, are based primarily on these records 
veceived from tho township reporters. Figure 13 is based largely on correspondence with tho se\eral 
r.tate Experiment Stations. Tho small corner maps (figs. 12, 20, 32, 40, 48, 50, 62, 50, 08, 74, 78, and 82) 
show geographic distribution of the acreage of the several crops in 1909 according to the census of 1910, 
Figures 10,24, and 36 are based on reports relating to the progiess of seedtime and harvest in 1917 received 
through tho Section Directors of the United States Weather Bureau. Figure 0*4, acreage of early potatoes, 
1916, is based upon published estimates of the Bureau of Crop Estimates. Figures 66 and 70 are derived 
from United States census statistics of 1910 worked up by date of harvest zones. 

Tho data used in preparing figures 1,2,3,4, and 5 were supplied by C. M. Bennett, Agriculturist, Office 
of Farm Management, for figure 6 by R. S, Willard, and for figure 7 by E. S. Haskell, both of the same 
office. Figures 8,9, and 10 are based upon occupation statistics published in tho United States ccn.sus 
of 1910. The data used is preparing figures 83 and 8.5, Dates of picking Elberta peaches and Ben Davis 
apples, were supplied by H. P. Gould, Pomologlst, Buipau of Plant Industry; while those used in pre* 
paring figures 87 and 89, Strawberries, picking begins, and Tomatoes, canning season opens, were con¬ 
tributed by F. J. Blair, of the Bureau of Crop Estimates. For data used in various statements in the 
inscriptions underneath the maps relating to labor requirements on tho crops in different localities, the 
compilers are Indebted to Prof. W. F. Handschin, of the University of Illinois, Prof. W. E. Grimes, of the 
Kansas Agricultural College, Prof. R. E. Karper, of the Texas Agricultural Experiment Station, Prof. 
F. W. Peck, of the Minnesota Agricultural Experiment Station, Prof. E. L. Currier, of the Montana Agri¬ 
cultural College, Prof. R. L, Adams, of the University of California, and to Jos. H. Arnold, C. M. Bennett, 
0. A. Billings, M. A. CJrosby, E. S. Haskell, Byron Hunter, 0. A. Juve, A. D. McNair, L. A. Morehouse, 
M. B. Oates, F. D. Stevens, T. H. Summers, R. S. Washburn, and R. E. Willard, of the Ofiioe of Farm 
Management. Mr. Morehouse also prepared the inscriptions under figures 71 and 72, 73 and 74, 76 and 
76, 77 and 78, and Mr. Arnold the inscriptions under figures 79 and 80,81 and 82. 
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In preparing the maps the dates for each operation were entered 
from the schedules returned by the township reporters on large 
county outline maps of the States. The altitude reported on each 
schedule was indicated also. In making the general maps showing 
dates by isochronal lines, a strict .use of the individual reports was 
not possible. This is because there is for many crop operations a 
wide range of dates in the reports received from a county. Such 
differences are due (1) to the physical conditions, such as tempera¬ 
ture, slope, drainage, and soils on each farm, (2) to the individual 
practice of the farmer, and (3) to the difficulty of estimating for 
some crops and operations the dates in a normal or usual season” 
as requested on the schedule. Therefore, where it was reasonable 
to do so, county averages of the reported dates were used. Such 
averages sufficed for most of the operations in flat regions, especially 
for such definite events as the beginning of wheat harvest. Three 
sets of conditions, however, prevented the use of averages for all 
maps or for all parts of a map—^large differences in elevation; two or 
more periods of planting; and, for certain operations, an extended 
period during which the work can be carried on. Where the reports 
from different altitudes showed a well-marked topographic influence 
a contour map was used as an aid in drawing the isochronal lines. 
Where there were two or more well-defined planting periods the 
dates used were the modes or the averages of the most numerous 
group. Com, spring oats, and late potatoes had to be treated in 
part in this way. Where the operation may be performed during an 
extended period the modal date was generally used, or the range in 
dates was shown on the map. In general, the maps show the aver¬ 
age of the usual dates when most (not all) farmers perform the crop 
operation designated. 

The most striking feature of the maps is the northward and 
upward movement of spring operations and events and the south¬ 
ward and downward progress in autmnn. This movement progresses 
at a rate of approximately 1 degree of latitude or 400 feet of alti¬ 
tude in four days. Local ddmatic influences of the Great Lakes and 
of the Atlantic Ocean are evident on almost every map. In opera¬ 
tions which may be performed^during a long period the maps indi¬ 
cate for the most part only the effect of local competition for labor 
by other crops, although the underlying control of general climatic 
conditions is not wholly obscured. Local markets may hasten the 
harvest of certain crops, such as potatoes, near the large cities. 

These maps were prepared originally to provide the farm manage¬ 
ment and agricultural extension workers with information as to when 
the various crop operations ooour in all sections of the coimtry upon 
which they might base their studies and recommendations relative 
to rotations and better types of farming. A fundamental problem 
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in farm management is so to apportion the acreage of the different 
crops on a farm as to equalize the seasonal requirements for labor. 
It is not possible to ^manage or operate a farm on the same basis as 
a manufacturing plant. In a factory the employees are protected 
from the weather so that work can be carried on during the winter 
and on rainy days in summer without change in the character of the 
work and with approximately uniform efficiency. But farming is 
done outdoors, and the farmer is limited not only by weather condi¬ 
tions but also by the progress of the seasons, which require that 
practically all the crop operations, such as planting and harvesting, 
be done at a particular time of year. Moreover, the character of 
the work is constantly changing, and the labor problem is made still 
more difficult for the farmer to solve because of the fact that the 
amount of labor required to perform the different seasonal opera¬ 
tions on the crops varies widely. In the South it is the chopping 
out, or thinning, of cotton and the picking of cotton that require the 
largest amoxmts of labor. In the wheat regions it is harvest time 
when the extra labor is needed, in the fruit regions picking time. 
The cotton must be picked before a certain time or it will be dis¬ 
colored or lost, the wheat must be harvested or it will shatter or be 
damaged by weather, the fruit must be picked or it wiU fall and rot. 
In other regions the amount of plowing that can be done during a 
certain period in the spring limits the acreage of crops that can be 
sown. In some regions such operations as plowing, planting, cul¬ 
tivating, and cutting com, seeding and harvesting winter wffieat, 
and making hay can be so adjusted by the farmer, through appor¬ 
tioning a certain acreage to each of these throe crops, that a com¬ 
paratively smooth or uniform distribution pf work throughout the 
growing season is secured; but in other regions, particularly those 
where cotton, wheat, or fruit are the dominant crops, there will 
inevitably occur certain peHods in the season when extra labor must 
be obtained. 

^ In picking cotton the labor of women and children can be employed, 
and this is true to a small extent in the picking and packing of fruit, 
hence the local supply of labor is generally sufficient; but in harvest¬ 
ing wheat, men are needed, some of whom must be more or less 
skilled or experienced, hence the largest army of transient labor 
assembled in the United States is to be found each summer in the 
wheat fields of the Central West. Prior to 1917 the com farmer of 
the Middle West, and the cotton grower of the South, as well as the 
wheat farmer in the grain belt, had no appreciable difficulty in 
securing the extra labor to carry this peak load of work during these 
rush seasons. Recently this condition has been changed and secur¬ 
ing the supply of man labor for these crops also has become a difficult 
matter. 
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During the coming season the maps may, therefore, find imme¬ 
diate use, as some of them were used in manuscript form in 1917, 
in anticipating this demand for labor and planning fpr its mobiliza¬ 
tion, especially in the seeding and harvesting of wheat in the Central 
West and in the gathering and marketing of some of the perishable 
crops. For this use due account must be taken of the earliness or 
lateness ol the season relative to the normal, which the map presents. 

In using these maps and graphs it should also be borne in mind 
that although the data as to dates of planting and harvesting the 
staple crops and as to man and horse labor per acre required for the 
various operations arc exact enough to enable the farmer to calculate, 
if desired, how many acres of each crop may be grown in a given 
season, it is a mistake to assume that precise adjustments can be 
made. It would undoubtedly be unwise for the individual farmer 
to attempt to draw up on this basis a schedule that would indicate 
the work to be performed each day throughout the spring and sum¬ 
mer. Weather conditions can not be controlled by the farm opera¬ 
tor. He might have decided in advance to cultivate corn on the 
afternoon of June 29, but if heavy rains occur he will bo compelled 
to postpone the operation to a later date. A few interruptions of 
this character would seriously upset any theoretical schedules wliich 
might be made. 

This limitation, however, does not vitiate the value of the informa¬ 
tion presented in the maps as indicative of the seasonal labor require¬ 
ments of the coimtry at large. A glance at the seeding dates given 
in the spring wheat maps, for instance, shows that in certain regions 
this operation begins about the first of April, that seeding 
becomes general about the middle of April and ends about the first 
of May. Those average dates are based on many reports of actual 
practice, and although they will vary from year to year, some¬ 
times as much as a week or 10 days, it is useful, from the stand¬ 
point of labor mobilization, to know about when wheat seeding will 
need to be done. The wheat grower living in this region under¬ 
stands that the preliminary preparation of the land must precede 
planting. He must make allowance for time in which to perform 
these operations and crowd no large amount of other work into this 
period. The same suggestion will apply in the production of any 
other important farm crop. 

The dates of the various operations on the crops are in most cases 
not likely to change materially, but the efforts of the experiment 
.stations and the United States Department of Agriculture may in 
time alter considerably the dates when certain operations are per¬ 
formed, such, for instance, as the time of seeding winter wheat in 
the Mississippi Valley, south of the 30th parallel of latitude. (Com¬ 
pare figs. 11 and 13.) 
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Fig. l.-—Fruit growing and general farming are the more common types of farming in west¬ 
ern New York. TheintensiTfliruitfarms,whlcJiare found mostly within a few miles of the 
shores of Lake Ontario and Lake Erie and bordering the inland lakes, usually have only a few 
acres of farm crops. Inthegeneral farming area lying back of the fruit belt small to medium- 
sised apple orchards are found on many farms. The man-labor requirement on these diversi¬ 
fied (arms Is quite uniform throughout the growing season with the exception of the haying 


; region, and although an apple orchard is a common enter- 
to find an (Mchard so large m proportion to other enteiprlses. 


prise in this region, it Is unusual to find an (mhard so large m proportion to other enteiprlses. 
There were on this farm in the year illustrated in the graph above 40 acres of apples in full bear¬ 
ing and 2 of pears, 48 of hay, 26 of wheat, 19 of beans, 10 of oats, 15 of peas, 12 acres of com for 
silage, 0 acres of rye, 7 of potatoes, 7 of pasture, and a half acre of cabbage and other vege¬ 
table. Two men were hired by the year, another man was employed during July and 
August,andduringthelatterhalf of September 2 to 4 extra men were hired bytheday. Dur¬ 
ing October and early November a force varying from 8 to 24 in number was employed in pick- 
i ng and packing: the apple crop. The orchard had been well cared for Aid it was a favorable 
season. Sever^ thousand tra^ent fruit pickers, it is estimated, are sent out each fall by labor 
agencies In Buflalo, Rochester, and Syracuse.to workin the orchards and on thefarms of western 
New York. 


In the grwh above and in those on the following pages, whenever a 10-day bar is separated 
by a white line into two parts the lower part represents the hours of labor on this farm and the 
portion of the bar above the white line represents the number of hours of labor put in by the 
farmer and his help on neisnbors’ farms, either given in exchange fw help or, in some oases, 
paid fw in cash by the neignbors. The records do not indicate tne time when the neighbors 

E labor to this farmer in return, but in this and succeeding graphs undoubtedly some of the 
>r 10-day bars, especially those during the harvest season, when this practice of exchanging 
is most common, are the result in part of help received from neighbors. (Data supped 
by G. 1C. Bennett, Agnoulturist, Office of Farm Management.) 
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. ^-—Cotton h^t: Seasonal distribution of field labor on Fig. 7. —Cotton belt: Seasonal distribution of field 
a 160-acre farmy Black Waxy Prairie of Texas. on a 552-acre cotton, corn, and oats farm, south 

Georgia. 
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Fio. 8.—This map is based upon the returns of the occupation census of 1910, and the state totals, 
which are s^ven in the report, have been distributed by counties according to the number of fftfms as 

g ven in the agricultural census of 1910. It is noticeable that, except for the Black Prairie of Texas, 
le areas of greatest density are located east of the Mississippi and Wabash riyers.j^ticularlj along 
the east side of the Mississippi River from ^cksburg to Cauro. in the Piedmont of (Teorgia and South 
Carolina, in the Ohio River Valley, in southeastern Pennsylvania, and in the lake piains of New 
York, Ohio, and Michigan. The total number of farmers in 1910 is given as 5,926,690. Texas leads 
with 401,148, while Georgia ranked second with 280,648, Mississippi third with 270,255, and Missouri 
fourth, having in that year 266,884 termers. 
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Fio 10 —The regions of greatest expenditure for labor Include the belt of intensive typos of farming 
which extends from Baltimore to Boston, the fruit and truck region of western New York, the market 
com region of central Illmois, the £lgm dairy district of northern Illinois and southeastern Wisconsin, 
the spnng’Wheat region of tlw Red River valley, the wheat region of eastern Wadilngton and Oregon, 
the northern Willamette Valley, and, most promment of all, the valleys of Gidifoi^, where Cwt. 
alfallh, small grain, track, beans, and sugar beets are the Important crops, and large amounts of 
labor are requu^ at different times in the year In the South the only areas that stand out promi 
nently are the sugaroane districts of Loulsiaim and the Black Prairie regiim of Texas. labor 
of the South is paid mostly m kind or by shares of the crop, rather than in caiih. The mi^ i^esents, 
by counties, the statistics of cash wages plus cost of board, according to the agdouitural oensos of MIO. 
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Fios. 11 and 12.—Kansas and Nebraska have nearlv one>third the winter wheat acreage in the 
United States. Seeding begins in central Nebraska about September 1 and ends in Texas about 
October 1. In southwestern Illinois, oouthem Indiana, and northeastern Maryland, other impor¬ 
tant centers, seeding begins usually about September 21. In eastern Kansas, Missouri, southern 
Illinois and mdiana^ Kentucky, and Tennessee, the seeding dates shown on the mam which repre¬ 
sent the practice of most farmers, are so early as to invite imury by the fly in praotiowy every year. 
It is a serious problem to seed late enough to avoid injury by the Hessian fly and yet early^enough 
to give the wheat a good start bef(ne winter sets in. In this and succeeding maps the heavy dot-axid- 
dan line r^resents the boundary of the crop, beyond which either the acxeemls so small as to be of 
no slgaifloanoe or else the data are inmifltotent to permit drawing isoohronaflines. 
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Figs. 13 and 14.— This map is an attempt to correlate the recommendations of the different experi¬ 
ment stations as to the date of seeding winter wheat. The results of esroeriments m Kansas, Nebraska. 
Iowa, Indiana, and Ohio show that when the Hessian fly is prevalent the best yields may be expected 
when the seeding occurs just after the emergence of the ust autumn brood of the fly; and when the fly 
is not numwous. the best time for seeding generally is about a week earlier. In the years when the 
fly is provident the actual dates to be recommended depend on experiments in the flelds at the time, 
so in such years it is necessary to follow closely the recommendations of the state entomologists. Plant¬ 
ing in ^ north depends Ivgely on the season and the labor situation. South of the tbirty<ninth 
parallel and east of southeastern Kansas the autumn is long enough to allow seeding after the average 
date of emergence of the fly, with the best chance of still securing the maximum ^d. 
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Fios. 16 and 16.—The harvest of winter wheat begins in central Texas usually about May 25, but 
is (rf little importance until central Oklahoma is reached about June 6. In this section the army of 
transient harvest hands begina to assemble, and reaches its maximum sice in ceidral Kansas, where 
the harvest begins usuaOy about June 15. By June 26, in the normal year, there are 50,000 mosient 
laborers, it is estimated, working in the wheat fields of Kansas. Part of them have come in nom the 
South, upon oomjSetlon of the harvest there; part of them have been gathered from the dtiee and 
other centers of employment in the east, largely by the pubUc^and private labor agencies In 
City and other points; and in part the army Mcmnposed of local labcv assembled from adjacent towns 
and villages. By July 1 barest has begun in oentral Nebrai^, and the harvest army, oonsthotly 
disintegrating and bamg reinlocoed by fresh recmitSyls busy in the wheat fields of that stide. 
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6ast€ni Pennsylvania, western Ulln^.and Kansas is al>out 3 man and 4 horse hours, and in t hr a shin g 
about the in Galitomia, with a combine harvester, the figures are 2 man and 10 horse 

^ -acre, and in eastern Washington, with a combine, 2 man and 8 norse hours, without a oonif- 
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21 Mid 22.—The eeedb^ of sraing wheat becomes general in southern South Di^ota usually 
about 1 ^ no«lhem North Dakota about April 21, or some 10 da]rs after the beginning date. 

In the Big Bend and Falouae districts of eastern Washington seeding is general during t^fimnalf of 
April. The usual duration of the period from beginnixut to end of seeding is about 20 days in Nebraska, 
where the acreage is small, 30 days in northern South Dakota, and 85 days in northern North Dakota. 
In eastern Washington it isSOtoMdays. In the Dakotas and Montana seeding wheat requires on the 
average a half hour of man labor per acre and two hours of horse labor. The amount of land that can 
be seeded is dependent not only upon the supply of labor and efficient use of machinery in tell plow* 
ing, and in the plowing and seMioR after the land thaws out in the spring, but also upon weather 
conditions during both these periods. 
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Figs. 83 and 84.— The harvest of spring wheat begins in eastern Nebradn and western Iowa nsiuAy 
about July 15, or at the tine winter wheat harvest ends. By August 1 wheat harvest has usually begun 
throughout practically all of Bouth DiOEota and southern Minnesota and by August 11 It has nearly 
reaShed the Canadian line. In eastern Washington and Oregon spring wheat harvest begins maily 
about July 15 in the wamsr river vaUeys. but not until Aiu^ 10 on the higher, cool plateaus. Tlte 
transient labor supply for the harvest in luns^ta and the Dakotas, estinated at 80,000to 40.000 ine% 
cones mostly from states to the sooth where it has been employed in harvesting winter wheat, and 
from the logg% oamps. In Washington and Oregon the local supply is depended on, supplementod 
bylaborersfrora the logging oamps and mines. The comer insert map, figure 24, shows that w season 
of 1917 was nearly normal, out that it varied fkom the normal a lew days in many places. 
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Fios. 25 and 26 —Harvest becomes general In the southern portion of the spring wheat States usually 
by August 1 and is over by August 11. Along the Canadian border harvest becomesjeeneral by August 
21 and 18 practically over by September 1. liost of the spring wheat m the United States Is harvested 
in the normal year between July 20 and September and practically all by September 20. Records 
from North Dahota show that it requires, on the average, about 8 hours for a man with four horses to 
plow andprepare an acre for wheat, a half hour to seed an acre. 1 to 2 hours to harvest an acre, using 
only 2 or 8 horses, 8 hours to thrash an acre, of which two^thlrds Is the labor of ahiredorew. and 1 hour 
to market the wheat, a total of about 2 man hours and 21 horse hours of labor per acre. In the east¬ 
ern Palouse district of Washington the average total amounts are9 man and 29 horse hours, in the Big 
Bend ref^, inehidiiig labor on sonmier fallow, 8 hours of man and 46 hours of horse labor. 
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Fios. 27 and 28.—Winter oats are & own nuMtl^ where the average winter temperature exceeds 
i d^ees, and hence are Important omv in the regions south of the Ohio and Potomac rivers and alon 
coast. Seeding hegms in the Ohio and Potomac valleys usually about September 1 an 
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and^y continue 80 to fio days: and finally in northern Florida it begins about October 21 and is over 
by peoember 15. In western Washington seeding takes place usually during Sentember* in Oregon 
emtxjk l^ntember and October, and in California mostly during October and Kovember. Winter 
oats in all these sections are mostly a minor crop and seldom require extra labor. In the South plowl^i 
I oats requires in general 6 to 10 hours of man labor and 18 to TiO hours 
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Figs 29 and 30 —The harvesting of winter oats begins along the Oulf Coast early in May and pro¬ 
gresses northward across the cotton belt at the rate of 10 to 15 miles a day. reaching the northern bound- 

wmter oat harvest ends along the Qulf Coast usually by June 1, and in the Ohio and Potomac val¬ 
leys before July 11. Aloiu the Padflo Coast the harvest of winter oats begins in western Washington 
during the latter part of June or early July and may last into August: in western Oregon it be^s 
nsnaUy durtng the first half of July and is over by August 1; and in California the harvest begins from 
mid-April to July 1, varying with locality and furm practice, and ends usually 4 to 8 weeks h^r. In 
the South it requires in general about 8 hours of man tabor aind 6 hours of mule labor to harvest an acre 
of oats, except m central Texas where only half as much man labor is required 
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Figs 31 and 82 —Tbe sinins oat belt consists of a eresoent-shaped area extending from New England 
to North Dakota bounded on the north by the Great Lakes and on the south and west by a curved 
Une across central Ohio, nilnais. eastern NeDraska and thence northward along the Missouri river. In 
the com belt oats are sown in the spring before com-plantlng time and harvested in July after the 
com is laid by. There is, therefore, very little oomratition with the more profitable com crop for 
labor at critical times of year in the spring wheat reoon of the Northwest there Is some competition for 
labor between the seeding of oats and wheat, but as the oats are generally sown 10 days later than the 
wheat they serve to len]^hen and malm less strenuons the seeding season Outude the oat belt 
desoribed above, spring oats are not a sufilfliently important crop to affect seriously the requiramants 
for term labor. 
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FiO 0 35and36 —The barvest of spring oats beeins along the Golf coast usually about May 21 and pro¬ 
gresses northward up the Mississippi vallej at the average rate of 14 miles a dair imtil about August 11 
ft crosses the boundary Into Canada. Along the Atlantto and Paciflo coasts the rate Is somewhat 
less rapid In central lUinols. central Iowa, and eastern Nebraska, in which states nearly one*third 
of the total oat acreage of the united States b found, the harvest usually begins about July 11 The 
small map in the oomer diows the beginning of oat harvest in 1917 In thu 3 rear the season in some 
districts was two weeks later than usual In east central niinob about 2.6 hours man labor and 8 to 
4 hours of horse labor ace required to cut and shocdc an acre of oats In North Dakota the labor 
required for harvesting avenm 3 hours of man labor and 4 hours of horse labor per acre, whilein west¬ 
ern New York the ooResponding figures are 8.6 hours of manlaborand 8. fihours of horselabor per acre. 
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Fias 37 and 38 —TIm hamst of spring oats is general along the Gulf Coast usually about June 11, 
but it Is July 1-11 before the harvest is mneral in eastern Kansas, the lower Ohio and the Potomao 
valleys. This is about the time wheat harvest ends By mid-July oat harvest is general in Central 
Iowa, central Illinois, and southern Ohio, and by mid-August in western Washington, North Dakotiu 
and New York. Oat harvestis considerably later in the Castem States than at the same latitude and 
altitude in the central and far West In Minnesota, the Dakotas, and eastern Washington oat harvest 
seriously overlaps upon that of spring wheat The total amount oflabor required to produce an acre of 
spring oats including thrashing averages about 10 hours of man labor and 20hour8 of horse labor in east 
central Illinois. 8 hours of mimiabor and 30 hours of horse labor in North Dakota, 20 hours of man labor 
and 25 hours of horse labor In western New York. 
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Fios. 89 and 40.—Planting com begim nsnally In extreme soathem Texas liofore February 1 and 
progresses northward at an uveram rate of 13 miles a day until by May 1 it has began generally In 
omtral Nebraska, north central Illinois, and central Ohio. During the next 10 daja com planting 
b^plns in practically all regions where It Is grown northward to the Canadian line. Thronmocit tho 
RTMt com States of Ohio, Indiana, Illinois, and Iowa, and in southern Wisconsin, Minnesota, and 
Booth Dakota com planting is general about May 16. In New York and northern andeastemWlS- 
ooQsln it is general the last week in May. Planting is completed throughout the corn bdttinially by 
Jane 1. In the South there are often two important plantiim period during the season) an early 
plaating before cotton planting and a late planting usually in June, after the planting and ohoppliig 
out (tf cotton Is completed. 















A Graphic Summary of Seasonal WorTc on Farm Crops. 665 



Fios 41 and 42 —The construction of silos has progressed most rapldlyinthe Northern States, where 
dairying Is more widely developed than in the com belt and com does not have as 1(^ a season m 
which to mature It u estlma^ that 50 T}er cent of the com acreage in New Ywk is now oat for 
36 per cent in Wisconsin, 11 per cent In Minnesota, 14 per cent in Kansas, and 9 per cent iu 
Illinois, in Kansas, BUssouri, ana Virginia cutting for silage usually takes place during August. 
Throughout the dairy and northem com belt States cutting and putting up sila^ occurs during mp- 
tember. This operation requires the labor of several men and in dairy distriots especially it is often 
didloult to secure suflloiflaK help. Records from Wisconsin indicate that cutting com for the silo 
xequixea on the average about 4 hours of man labor and 4 hours of horse labor per acre, whua fllling 
the silo requires aboiR 18 hours of man labor and 18 hours of horse labor per acre of com. 
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Fios. 43 and 44 —The cutting and shocking of com is the common practice in the dairy States of 
the North and in Ohio, northeastem Kentucky, West Vlgrinia and most of Virginia and Maryland, 
also in the eastern Ozark region of Missouri. Cuttiim b^ns throughout this entire area between 
September 1 and 21, and is general from Iowa eastwardto Now York, Tennessee, and Virginia during 
the last 10 days September. Zn the hill lands of New England and New York, in northern Wis* 
ccosin and from Iowa northward, westward and southward itls general between September 10 and 30. 
The dotted line on the small comer map shows where the beginning of cutting and shocking of com 
ooeurs, on the average at the same time as the beginning of seeding of winter wheat. Costaooount- 
ing reoords and reporto from six States show that the amount of labor required toeut, husk, and haul 
an acre of com areragei about 25 hours of man and half as many hours ofhorse labor ner aore. 
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Fios. 45 and 46 —Husking or Jci king from the standing stalk is the common method of harvesting 
corn in the Southern States and south and west of a line from Fort Wayne, Ind , to Bismarck. N Dak 
This operation begins in the Southern States durhu September (in central Texas and Florida during 
August) and becomes general during October. Along the northern margm of the com belt and in 
the dairy States, it occurs during the first 10 days of October. In the heart of thecom bfflt, where 
there is a large acreage to handle, it begins daring the latter part of October and continues into 
December. The amount of labor required for this operation, as shown by records from several 
States, ranges in general from 4 to 8 hours ofman labor and 4 to 12 hours of horse labor per acre. The 
average islmout 6 hours ofman and 8 hours of horse labm per uctc The stalks are irfowed under 
laterm the fhll or in the spring. Little transient seasonal labor is employed in the culture of com. 
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Ficw. 47 and 48 —Kafir la confined practically to the Soatbwestem States where, owing to Its 
drought resistant character, It has become an Important crop. It la both harvested for seed and out 
for forage. Aa kafir la a comparatively new crop, farm praotloe In its culture la not as well establlahed 
aa with other staple cropa. while the long growing season and vidasitudes of talnftdl over much of 
Its range not only pennit bat enforce w^ Jatitnde in dates of planting and harvest: hsnoe, It.has 
beenpoaslUe to diaw lines on the map only by rather than b^Oday periods. Very ttttJe 
tianaiaitlaborfiomoutside Isnaedin&aivestfngkafiroorn. In the StSked Ilsms of TeoEss feootdi 
show an average labor regnlrenient tor harveatmg and thrashing of 4 4 man honraand 8.8 horse hoora 
per acre. The total labor rMolied to produce an acre was 14 man hours and 87 liocsa hours. 
These flgoi^ howevar, wfll vary greatly with the siae of the crop and other eondltSons. 
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Figs 49 and 50 —Timothy, sown separately or mixed with clover, la the principal hay crop In the 
com belt and in the eastern, northern, and Paciflo northwestern dairying re^onsofthe united States. 
In the hill lands of New York and in northern Wisconsin it oonstitules over one-half of the acreage of 
all crops, and bay-making time becomes the busiest period of the year. In theoom belt the cut¬ 
ting ofclover hay frequently ocoura at tbesame time as the last cultivation of com and as a result 
there is a heavy demand for labor at this time year. Little transient lab<» la used, however, in 
cutting and curing hay. Throughout the region of greatest production the first cutting of timothy 
and ]^ed hay begins usually about July 1. Along therouthemmargin ofthebeltit may begin one 
to two weeks earlto and along the Canadian border <me to two weeks utter. In general, the average 
amount of labor required to out, rake, and haul to the bam Is about Sman and 8 horse hours per acre. 
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Figs. 51 and 52.*-AUalfis regoires soils that are not add, and its culture Is most profitable in a cli¬ 
mate that aS not rainy during the summer, when the crop is being made. Consequently alfalfa thrives 
best in the Western States, and fairly well in the limestone redons in the East, where its culture is 
increasing rajpidly. This Increase is retarded by the fact that the first cuttum of aifflJfa commonly 
oonflicts with com cnltl^tlon. About one-half of the alfaUa of the United stotes is g r ow n under 
Irrigation, andless than 6 per cent of the acreage in 1909 was east of the Missouri River. It is the domi- 
Bant oropin the eleven Western States. The first cuttizm begins in the Imperial and Salt River Valleys 
about ApiR 1; in tiie OreatVaUey of Califbmia April 15; in the Yakii^ and lower Snake River Val¬ 
leys, in toe Salt Lake region, and in northeastern Colorado about June 10; in the Arkansas Valley of 
Oomdo «Bd in north-oentral Kansas about June 1. This period of cutting lasts only a few days. 
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Fios, 63 and 64.—Throughout practically the entire range of alfalfa in the United States a second 
cutting is secured. This be|tos generally about live to seven weeks after the first cutting. In some of 
the wanner sections of the west it may occur within a month of the first cutting while in the cooler 
sections of the North and East nearly two months may elapse. The req^ement^per acre for the first 
cutting, raUng, stacking in Kansas is about 8 hours of man and 10 noursof horselabor. For the 

secoM cutting the amoimt^ generally somewhat less than for the first, as the crop Is usually lighter. 
A third cutting of alfalfa occurs throughout most of Its range, and in California six and even seven 
cuttings are secured. Reports Indicate that the average amount of labor reaped per acre in Kansas 
for four cuttings, including raking and staclnng, is about 21 hours of man and 27 hours of horse labor; 
for 0 cuttings in Califomia 40 hours of man labor, including irrigating, and 38 hours of horselabor. 
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Fioa 65 and 56 —Cotton plantme begins usuaUv about the middle of March In extreme sonthem 
Texas and in northern 1 londa, about April 1 in the Black Waxr Pralne of Texas, in central Louisi¬ 
ana, central Alabama, and central Georgia, and about April 21 along the northern margin of the cot¬ 
ton belt. Records from the Black Prairie of Texas show that cutting stalks, plowing or bedding, and 
harrowing require^ on the aver^, about 4 hours of man and 12 hours of horse or mule labor per a re, 
planting requiree about 1 hour ofman and 3 hours of horse labor, choking out 11 hours of man labor, 
cultivanng 7 hours of man and 14 hours of horse labor, {dcking about 82 hours of man labor, and hnu.lng 
to the gin 3 hours of man and 8 hours of horse labw acre, a total of approximately 57iim]niof man 
labor and 32 hours of horse labor per acre. 
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Fios. 67 and 68 —Cotton planting is general during the month of April. It ends usually by May 21. 
Records from nine localitleain Oeorpa, Alabama, Mississippi, Louisiana, and Arkansas show a ro« 
qulrement of 12 to 16 hours of man labm and 13 to 26 (averam 20) hours of mule labm* to prepare 
an acre of land for cotton, 2 hours manlabor and also of hors^abor to plant an acre,16 to 22 (aver¬ 
age 17) hours labor both man and horse to harrow and cultivate, 18 to 80 (average 18) hours mim 
iMor only to chop and hoe, and from 46 to 90 hours of man labor per acre to pick uie crop. In ad¬ 
dition, an average of 4 hours of man labor and 8 hours of niule labor per acre are required to haul ^e 
crop to the gin and market. The amount of labor required varies vdth the character of the soil, in¬ 
tensity of culture, and other factors, bat in general the production of cotton east of Texas and Okla¬ 
homa requires from 90 to 160 hours of man labor and from 40 to 60 hours of mule labor per acre. 
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Figs 09 and 60 —No other staple crop in the United States requires so much hand labor as does cot¬ 
ton. Next to picking, chopping out—that is, thinning the plimts to a certain distance apartlnUie 
row—is the most laborious process In the joroduction of cotton. This operation begins usually about 
a month after plantlim, or about May 1 in the southern TOrtion of the cotton belt anoMay 21 along the 
northern marpn, ana ends four or five weeks later. Choppmg out is done entirely by hand and re¬ 
quires in geneml from 13 to 26 hours of labor per acre in the eutem portion of the cotton belt. 18 hours 
nelnv, pe^ps, a fair average. In the Texas Black Waxy Prairie the reports indicate uat only 
atxmt 11 hours are required, on the average, for chopping out an acre of cotton. 
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Fios 61 and 62 —The pioking of cotton begins along the southern mar^ of the cotton holt from 
South Central Texas eastward about August II. By August 21 In the normal year picking has be¬ 
gun in the Black Prairie of Texas, in central Alabama, and throuj'hout the Coastal Flam of Georgia, 
and by September Hit has begun along the northern margm of the cotton belt. Pioking continues 
throughout the fall, not being flnishedtisually until December The comer map showii^ the dates 
when pioking ends is highly generahzod, for on diflerent farms in the same county the ena of plckmg 
may be any time within a period of three months In general, it is figured that a negro ^'hand can pick 
150 pounds of lint cotton in a day,8othat the amount of time varies with the yield from 30 to 100 hours 
per aore. The average time required to pick an acre of cotton east of Texas is 50 hours, a greater 
amount of man labor than is reouiredtonroduoeSdoresofoominIllinoisoriaoresofwheatin Kansas. 
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Figs 63 and 64 —Early potatoes constitute but a small part of the 
and thenr oommeraal pi^uoUon is developed prlndpalir in the ~ 


___^_, - _ ^_^ ilTy in the South Atlantic and Gulf States, 

whence they are shipped, both Izrail and boat, to the northern cities. The planting of early potatoes 
begins in southern Florida In Kovember or December and lasts fbr two months or more, in central 
Florida planting bedns about Febnueuy 20, around Charleston February 1, in the Norfolk district 
March 1, andln the district around New TorkCity about April 1. Early potatoes are not a commercial 
or<q[> north of New York C%ty, but a few are planted for home use In northern Maine and norlhcm 
lOnnesota this planthig begms aoout May 11, and pradtodly coincides with the planting of the late 
potato crop, wmdi is the oommercfal crop m the NoixhernStatM. Thlsmap also shows peichi^bettsc 
IliaB a temperature map, the pregreas ol the s ' . 


»eeaeon northward in Mie Unlfod States 
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Fio6 69 and 70 —The digging of late potatoes in all the large prodaeing districts, except those in 
Caliiorma, occurs usually between September 15 and October 11 The earliest digging gen^radly oocurs 
around the large cities. Owipg to the moderate autumn temperatures along the Lake wores in 
Michigan and New York digging may be delayed as late as the latter half of October In the Wis¬ 
consin district several records indicate that plowing and meparing the ground lor potatoes requires 
about 9 hours of man labor and 20 hours of horse labor, planting 8 flours of man and 2 hours of norse 
labor, cultivating, spraying, and hoeing 17 man and 11 horse hours, harvesting 85 man and 13 horse 
hours, while there were spent in markeUngand miscellaneous work on the crop an average of 19 man 
and 84 horse hours—a total of 88 hours m man and 80 of horse labor per acre Tracttoally all this 
work in the Northern States is done by the farmers with the help during diggtaig time of labor 
secured from near-by villages. 
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Fios. 78 and 74.—Fulling, or ^^lifting*' sucar beets begins In southernCaUfomia from the 10th to the 
30th of July, and in the Santa Maria and Salinas valleys In August. It begins in late September or 
the first 10 days m October in Utah, Idaho, Colcxrado, and other western mountain districts. In 
Miohlgsm and Ohio the dates are approximately the same. The labor engaged to do the blocking 
and thinning also performs usually this final hand operation of pulling and topping. Both operations 
require a large amount of hand labor. It is frequently designated ''contract labor.'* The sugar 
oompe^es usually make the necessary arrangements for bringing this labor into the district where it 
is needed. In the Middle West laliorers for the thinning are obtained from large cities. A1^ pro* 
portion of the hand work in southern Colorado and also in southern CaUfbmia Is done by Itadbaa 
labor. Farther northlnCaUfoniig,alsoin northern Utah and soutlieni Idaho, mucholthalii^ work 
is done by Japanese. 
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Fioa. 77 and 78.-~In the lima bean district ot southern California the beginning of bean harvest 
varies from August 16 to September 15. The beginning of harvest for those counties that produce 
Pinks, Lady Washington, and navy beans also varies from August 15 to September 15. The Colorado 
bean iMrvest begins the latter part of August or early in September. In the Plains area this work 
does not conflict appreciably \nth other farm operations, but in theinimted districts the oompletioin 
of the beanharvest may interfere to some extent with potato digging or in some cases tvith beet lifting. 
Tinnhtp iin and New York bean growers begin harvesting from Aug^ 20 to September the most 
/>oTTvmfm <iate b 4 ^ September 1. In the bean-growizm eounties of Michig a n the cnm is usually out 
of the way by thenbegim^ of sugar-beet harvest. Beans and PCtafrM compete fir labor at this 
season of the year in someNew York districts. Cora, harvest or wo filling may also demand atten- 
tion at this time. 
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Figs 81 and 82—Tobacco is generally load; 
b® Sumner district In wesi 


planted In the-.- 

of tbe CaroUnas as early as July 11 
about August 80 to September 10..! 


ly to cut and bouse about three montbs after it is trana> 
Florida it is cut early in June, and along the coastal plata 

__the other sections cutting and housii» takes place from 

about August 20 to September lo. In the Ohio Elver valley, where about hall ofthe tojsacoo ol the 
Unit^ States is grown, summer drouths are frequent. However, if tobacco gets a good start aftw 
transDlantinff. it will stand practlcaUydormantuntilrainsoome when it will speed up its growth and 
usually matSe before frost. %hileit usuaUy takes more labor to cut wd house tobacco than the farmw 
and hu fomily can supply, there is usually a sufficient amount of labor in the community tor thfo 
work. Much of the tobwco in the United States U grown by small tenant fsnnew who 5 to 10 
acres on shares for a season, praotioaUy all the w<Mrk b^big done by the tenant and his la^y. 
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Figs. 83 and 84.- 
OeorgI* and nort* 

begtna tMtween w BMW A«40M0V nw| un waowcuo wj 4UMjrAU|(UDIi'* WIU JUI JaLlUiIl|{lUl WIU i:^VW A VA A 

flaptember 1 to 90. The picking season in these regtons is usnaUy about 10 to lA^Tt long. In 


WUWM7» CHZO. •V4,Uir09 BUVIM W UUUTS Ut IBOOl 

In West VirglBiB requirea about 45 hows of labor per acre, 
from oommerdal growers teoeived daring the 10 years 101 


,-. The map is based on About 500 teoocdA 

t..-. , T «' yews l>y H. P. Oonld^oftheOllloaof 

Hbrtioiittiiral anoPomologioal Invastli^fiens^ Burean of Plant Zn^istry. 
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APPENDIX. 


AGRICULTURAL COLLEGES IN THE UNITED STATES.' 

College Instruction In agriculture is given In the colleges and universities re¬ 
ceiving the benefits of the acts of Congress of July 2, 1862, August, 80, 1800, and 
March 4, 1907, which are now In operation in all the States and Territories 
except Alaska. The total number of these institutions is 09, of which 07 main¬ 
tain courses of Instruction in agriculture. In 23 States and Porto lUco the 
agricultural colleges are departments of the State universities. In 17 States 
separate institutions having courses In agriculture are mainialmMl for the col¬ 
ored race. All of the agricultural coileges for white persons and several of 
those for negroes offer foui’-year courses in agriculture and its related sciences 
leading to bachelor’s degrees, and many provide for graduate study. About 00 
of these institutions also provide special, short, or correspondence courses in 
the different branches of agriculture, including agronomy, horticulture, animal 
husbandry, poultry raising, cheese making, dairying, sugar making, rural en¬ 
gineering, farm mechanics, and other technical subjc'Cts. The agricultural ex¬ 
periment stations, with very few exceptions, are <lepartments of the agricul¬ 
tural colleges. The total number of persons engaged in the work of education 
and research in the land-grant colleges and the exj)eriinent stations in 1917 was 
8,861, the number of students (white) in interior courses in the colleges of 
agrlciUture and mechanic arts, 01,972, the total number of students (white) in 
the whole institutions, 122,058;* the number of students (white) in the four- 
year college courses In agriculture, 16,989; the total number of students in the 
Institutions for negroes, 11,852, of whom 2,054 were enrolled in agricultural 
courses. With a few exceptions, each of these colleges offers free tuition to 
residents of the State in which it is located. In the excepted cases scholarships 
are open to promising and energetic students, and in all opportunities are found 
for some to earn part of their expen.ses by their own labor. The expenses are 
from $125 to $300 for the school year. 

Agricultural colleges in the United States. 


state or Territory. 


Namo of institution. 


Ix>catlon. 


President. 


Alabama. 


Arizona... 

Arkansas.. 

California.. 

Colorado... 

Connecticut 

Delaware.. 

Florida.... 

Georgia.... 

Hawaii.... 
Idaho. 


Alabama Polytechnic Institute. 

Agricultural School of the Tuskegee Nor¬ 
mal and Industrial Institute. 
Aericultiu-al and Mechanical College for 
Negroes. 

College of Agriculture of the University of 
Arizona. 

College of Agriculture of the University 
of Arkansas. 

Branch Normal College. 

College of Agriculture of the University 
of California. 

The State Agricultural College of Colo¬ 
rado. 

Connecticut Agricultural College. 

Delaware College. 

State College for Colored Students. 

College of Agriwlture of the University 
of Florida. 

Florida Agricultural and Mechanical 
College for Negroes. 

Georgia State College of ,^culttire. 

Georgia State Industrial College. 

College of Hawaii. 

College of Agriculture of the University 
of 1^0. 


Auburn. 

Tuskegee Institute.. 

Normal. 

Tucson. 

Fayetteville. 

Pine Bluff. 

Berkeley. 

Fort Collins. 

Storrs. 

Newark. 

Dover. 

Gainesville. 

Tallahassee. 

-Athens. 

Savannah. 

Honolulu. 

Moscow. 


C. C. Thach. 

R. R. Moton.» 

W. S, Buchanan. 


Martin Nelson.* 

J. G. Ish', jr. 

T. F. Hunt.* 


C. A. Lory. 

C. L. Beach. 
S. C. Mitchell. 
W. C. Jason. 
P. H. Rolfs.* 


N. B. Young. 


A. M. Soule. 
R. R. Wright. 
A. L. Dean-. 

E. J. Iddings.* 


* Including only institutions established under the land-grant act of July 2,1862. 

* Not Including students in correspondence courses and extension schools. 

* Principal. 

*Dean. 
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Agricultural colleges in the United States —Continued. 


State or Territory. 


Name of institution. 


Location. 


President. 


Ill nois. 

Indiana. 

Iowa. 

Kansas.. 

Kentucky. 

Louisiana. 

Maine. 

Maryland. 

Massachusetts.. 

Michigan. 

Muinesota. 

Mississippi. 

Missouri.. 

Montana. 

Nebraska.. 

Nevada.. 

Now Hampshire. 
New Jersey. 

Now Mexico.... 

New York. 

North Carolina.. 

North Dakota.. 
Ohio. 

Oklahoma. 

Oregon. 

Pennsylvania... 

Porto Bico. 

Rhode Island... 
South Carolina. 

South Dakota.. 
Tennessee. 

Texas. 


^ Dean. 


Coll^ of Agriculture of the University 
of Illinois. 

School of Agriculture of Purdue Univer¬ 
sity. 

Iowa State College of Agriculture tmd 
Mechanic Arts. 

Kansas State Agricultural Collie. 

The (k)lloRe of A^culturo of theUniver- 
sity of Kentucl^ 

The Kentucky Normal and Industrial 
Institute for Colored Persons. 

I.iOuislana State University and Agricul¬ 
tural and Mechanical College. 

Southern University and Agricultural 
and Mechanical College of the State of 
I.ouisiana. 

College of Agriculture of the University 
of Maine. 

Maryland State College of Agriculture... 
PrinccssAnneAcademy, KastcrnBranch 
of the Maryland State College of Agri¬ 
culture. 

Massachusetts Agricultural College*_ 

Massachusetts Institute of Technoli^y 

Michigan Agricultural College.. 

College of Agriculture of the University 
of Minnesota. 

Mississippi Agricultural and Mechanical 
College. 

Alcorn Agricultural and Mechanical Col¬ 
lege. 

College of Agriculture of the University 
of Missouri. 

School of Mines and Metallurgy of the 
University of Missouri.* 

Lincoln Institute. 

MontanaState College of Agriculture and 
Mechanic Arts. 

College of Agriculttu-c of the University 
of Nebraska. 

College of Agriculture of the University 
of Nevada. 

New Hampshire College of Agriculture 
and the Mechanic Arts. 

Rutgers Collie (the New Jersey State 
College for tne Benefit of Agriculture 
and the Mechanic Arts). 

New Mexico College of Agriculture and 
Mechanic Arts. 

New York State College of Agriculture.. 
The North Carolina State 1 'ollege of Agri¬ 
culture and Enginooring. 

Negro Agriculturaland TcchnicalCkiUege 

North Dakota Agricultural College. 

College of Agriculture of Ohio State Uni¬ 
versity. 

Oklahoma AgriculturiHi and Mechanical 
College. , 

Agricultural and Normal University.... 

Oregon State Agricultural College. 

The School of Agriculture of the Penn¬ 
sylvania State College. 

College of Agriculture and Mechanic Arts 
of the University of Porto Rico. 

Rhode Island State College. 

The Clemson Agricultural College of 
South Carolina. 

State Agricultural and Mechanical Col¬ 
lege of South Carolina. 

South DakotaStateCoilegeof Agriculture 
and Mechanic Arts. 

College of Agriculture, Univorrity of Ten- 


Tennossee Agricultural and Industrial 
State Normal School. 

Agj^ultural and Mechanical College of 
Texas. 

Prairie View State Normal and Indus¬ 
trial College. 


Urbana. 

La Fayette.. 

Ames. 


Manhattan. 

Lexington. 


Frankfort.. 

Baton Rouge.. 


Scotland Heights, 
Baton Rouge. 

Orono.. 


College Park.. 

Princess Anne.. 


Amherst. 

Boston. 

East Lansing.. 

University Farm, 
St Paul. 

Agricultural College. 


Alcorn.... 
Columbia. 
RoUa. 


Jefferson City. 
Bozeman. 


Lincoln. 

Reno.. 

Durham.. 

Now Brunswick.... 


State College.. 


Ithaca. 

West Ralrigh. 


Greensboro. 

Agricultural College 
Cohunbus. 


Stillwater.. 


Langston..... 

Corvallis.. 

State College.. 

Mayaguet.... 


Kingston.. 

Clemson College.. 


Orangeburg.. 

Brookings..., 

Knoxville.... 


E. Davenport.^ 

J. H. Skinner.^ 

R. A. Pearson. 

W. M. Jardine. 

T. P. Cooper.i 

O. P, Russell. 

T. D. Boyd. 

J. S. Clark. 

L. S. MerriU.t 

A. F. Woods. 

T. H. Klah.« 

K. L. Butterfield. 
R. C. Maclaurin. 

P. S. Kedzie. 

U. W. Thatcher.i 

W. H.-ftmith. 

L. J. Rowan. 

P. B. Mumibrd.t 


Nashville.. 

College Station.... 
Prairie View. 


B. F. Allen. 

Jas. M. Hamilton. 

E. A. Burnett.t 

C. S. Knight.* 

R. D. Hetzel. 
W.H.S.I>emarest. 

A. D. Crile. 

A. R. Mann.* 

W. C. Riddick. 

J. B. Dudley. 

E. F. Ladd. 

Alfred Vivian.* 

J. W. CantweU. 

I. E. Page. 

W, J. Kerr. 

R. L. Watts.* 

R. 8. Garwood.* 

Howard Edwards. 
W. M. Riggs. 

R. S. WUUnson. 

E. C. Perisho 

H. A. Morgan.* 

W. J. Halo. 

W. B. BisseU. 

I. M. Terrell.* 


• Principal. 


* Does not maintain courses in agriculture. 
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State or Territory. 

Name of institution. 

Location. 

President. 

Utah. 



E. G. Peterson. 

J. L. Hills.i 

Vermont. 

CJollego of Agriculture of the University 
of Vermont. 

Burlington. 

Virginia. 

The Virginia Agricultural and Mechani¬ 
cal College and Polytechnic Institute. 

Blacksburg. 

J.' D, Eggleston. 


The Hampton Normal and Agricultural 
Institute. 

State College of Washington. 

Hampton. 

J. E. Orogg.* 

Washington. 

Pullman. 

E. O. Holland. 

J. L. Coulter.! 

West Virginia.... 

College of Agricultturo of West Virginia 

Morgantown. 


University. 

The West Virginia Collegiate Institute.. 

Institute. 

Byrd Prillcrman. 

Wisconsin. 

College of Agriculture of the University 
of Wisconsin. 

Madison. 

H. L. Russell.! 

Wyoming. 

College of Agriculture, University of 
Wj oming. 

Laramie. 

A. P. Favillo.! 


1 Dean. 21’rincipal. 


AGRICULTURAL EXPERIMENT STATIONS. 


Alabama (Collpge), Auburn: .T. F. Duggar. 
Alabama (Caneoruke), Uniontown: J. M. 
Iturgoss. 

Alabama (Tuskegeo), Tuskegec InHtItuto: 
(J. W. Carver. 

Alaska, Sitka (Rampart, Kodiak, Fairbanks, 
and Mfttanuska) ; C. C. Gcorgeson.^ 

Arizona, Tucaou : -. 

Arkansas, Fayetteville: Martin Nelson. 
Cullfornia, Berkeley : T. IT. Ilunt. 

Cob)rado, Fort Collins: C. P. Gillette, 
Connocticui (State), New) 

Haven_> K. 11. Jenkins. 

Connecticut (Storrs), Storral 
Delaware, Newark: Harry Hayward. 
Florida, Gainesville: 1‘. 11. Rolfs. 

Georgia, Experiment: J. D. Price. 

Guam :2 C. W. Edwards.^ 

Hawaii (Federal), Honolulu: J. M. West- 
gato.i 

Hawaii (Sugar Planters’), Honolulu: H. P. 
Agee. 

Idaho, Moscow: J. S. Jones. 

Illinois, Urbana: E. Davenport. 

Indiana, La Fayette: C. G. Woodbury. 
Iowa, Ames: C. F. Curtiss. 

Kansas, Manhattan: W. M. Jardlne. 
Kentucky, Lexington; T. P. Cooper. 
Louisiana (State), Baton] 

Rouge- 

Louisiana (Sugar), New I R. Dodson. 

Orleans_f 

Louisiana (North), Calhoun 
Louisiana (Rlc(0» Crowley] 

Maine, Orouo : C. D. Woods. 

Maryland, College Park: II. J. Patterson. 
Massachusetts, Amherst: W. P. Brooks. 
Michigan, East Lansing; R. S. Shaw. 
Minnesota, University Farm, St, Paul: 
R. W. Thatcheif. 

Mississippi, Agricultural College: E. R. 
Lloyd. 

Missouri (College), Columbia: F, B. Mum- 
ford. 


J. Q. Llpman. 


Missouri (Fruit), Mountain Grove: Paul 
Evans. 

Montana, Bozeman : F. B. Llnfteld. 
Nebraska. Lincoln : E. A. Burnett. 

Neva<ln, Reno : S. B. Doten. 

New Hampshire, Durham : J. C. Kendall. 
New Jersey (College), New 

Brunswick_ 

New Jersey (State), Nfw 

Brunswick_ 

New Mexico, State College: Fabian Garda. 
Now York (State), Geneva: W. II. Jordan. 
New York ((’ornell), Ithaca: A, R. Mann. 
North Carolina, Raleigh and West Raleigh: 
B. W. Kilgore. 

North Dakota, Agricultural College: L. 
Van Es.* 

North Dakota, Agricultural College;_ 

Ohio, Wooster : E. Thorne. 

Oklahoma, Stillwater: II. G. Knight. 
Oregon, Corvallis : A. B, Cordley. 
Pennsylvania, State College : R. L. Watts. 
Pennsylvania (Institute of Animal Nutri¬ 
tion), State College; H. P. Armsby. 

Porto Rico (Federal), Mayaguez: D. W. 
May.^ 

Porto Rico (Insular), Rio Pedraa ; E. Col6n. 
Rhode Island, Kingston : B. L. Hartwell. 
South Carolina, Clemson College: H. W. 
Barrc. 

South Dakota, Brookings: J. W. Wilson. 
Tennessee, Knoxville: H. A. Morgan. 

Texas, College Station : B. Youngblood. 
Utah, Logan : F. S. Harris. 

Vermont, Burlington; J. L. Hills. 

Virginia (College), Blacksburg: A. W. 

Drlnkard, Jr. ^ 

Virginia (Truck), Norfolk; T. 0. Johnson. 
Washington, Pullman; George Seyerance.4 
West Virginia, Morgantown: J. L. Coulter. 
Wisconsin, Madison; II. L. Russell. 
Wyoming, Laramie ; A. D. Favillc. 


STATE OFFICIALS IN CHARGE OF AGRICULTURE. 


Alabama: Commissioner of Agriculture, 
Montgomery. . , 

Alaska: Agronomist In charge of Experi¬ 
ment Station, Sitka. 

Arizona: Secretary of Slate, Phoenix. 
Arkansas: Commissioner of Bureau of 
Mines, Manufactures, and Agriculture, 
Little Rock. 


I Agronomist in charge. . „ „ , 

» Address ; Island of Guam, via San Francisco. 

29190 ®— YBK 1917 - 38 


California: Secretary of the CalifornUi 
State Agricultural Society, Sacramento. 
Colorado: Secretary of the State Board of 
Agriculture, Fort Collins. 

Connecticut: Secretary of State Board of 
Agriculture, Hartford. 

Delaware: Secretary of State Board of Ag¬ 
riculture, Dover. 


^Animcl husbandman In charge. 
* Acting director. 
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Florida: Commissioner of Agriculture, Tal¬ 
lahassee. 

Georgia: Commissioner of Agriculture, At¬ 
lanta. 

Guam: Agronomist In charge of Experi¬ 
ment Station, Guam. 

Hawaii: Secretary of Territorial Board 
of Agriculture, Honolulu. 

Idaho: Superintendent of Department df 
Farm Markets, Boise. 

Illinois: Director of Department Ag¬ 
riculture, Springfield. 

Indiana: Secretary of State Board of Ag¬ 
riculture, Indianapolis. 

Iowa: Secretary of Department of Agri¬ 
culture, Dos Moines. 

Kansas: Secretary of State Board of Agri¬ 
culture, Topeka. 

Kentucky: Commissioner of Agriculture, 
Frankfort. 

Louisiana : Commissioner of Agriculture 
and Immigration, Baton Rouge. 

Maine: Commissioner of Agriculture, Au¬ 
gusta. 

Maryland : Secretary of State Board of Ag¬ 
riculture, Kensington. 

Massachusetts : Secretary of State Board of 
Agriculture, Boston. 

Michigan ; Secretary of State Board of Ag¬ 
riculture, East Lansing. 

Minnesota: Secretary of Stale. St. Paul. 

Mississippi: Commissioner of Agriculture 
and Commerce, Jackson. 

Mia.souri: Secretary of State Board of Agri¬ 
culture, Jefferson City. 

Montana : Commissioner of Agriculture and 
Publicity, Helena. 

Net>raska: Secretary of State Board of Ag¬ 
riculture, Lincoln. 

Nevada: Secretary of State, Carson City. 

New Hampshire; Commissioner of Agricul¬ 
ture, Concord. 

New Jersey: Secretary of Department of 
Agriculture, Trenton. 


New Mexico: State Land Commissioner, 
. Santa Fe. 

New York: Commissioner of Agriculture, 
Albany. 

North Carolina: Commissioner of Agricul¬ 
ture, Raleigh. 

Noith Dakota: Commissioner of Agricul¬ 
ture and Labor, Bismarck. 

Ohio: Secretary of State Board of Agricul¬ 
ture, Columbus. 

Oklahoma: Commissioner of Agriculture, 
Oklahoma. 

Oregon: Secretary of State Board of Agri¬ 
culture, Salem. 

Pennsylvania : Secretary of Department of 
Agriculture, Harrisburg. 

Philippine Islands: Director of Agriculture, 
Manila. 

Porto Ulco: Commissioner of Agriculture 
and Labor, San Juan. 

Rhode Island ; Secretary of State Board of 
Agriculture, Pro\ldence. 

South Carolina : Commissioner of Agricul¬ 
ture, Commerce, and Industries, Colum¬ 
bia. 

South Dakota: Commissioner of Immigra¬ 
tion, Pierre. 

Tennessee; Commissioner of Agriculture, 
Nashville. 

Texas; Commissioner of Agriculture, Aus¬ 
tin. 

Utah : Secretary of State, Salt Lake City. 

Vermont: Commissioner of Agriculture, St. 


AieuuN, 

Virginia : Commissioner of Agriculture and 
Immigration. Kichiiiond. 

Washington: Commissioner of Agriculture, 
Olympia. 

West Virginia : Commissioner of Agricul¬ 
ture, Charleston. 

Wisconsin; Commissioner of Agriculture, 
Madison. 

Wyoming: Secretary of State, Cheyenne. 


STATE OFFICERS IN CHARGE OF COOPERATIVE AGRICULTURAL 
EXTENSION WORK. 


Alabama: J. F. Duggar, Alabama Polytech¬ 
nic Institute, Auburn. 

Arizona: E. P. Taylor, College of Agricul¬ 
ture, University of Arizona, Tucson. 

Arkansas: W. C. Lassetter, Collegt* of Agri¬ 
culture, University of Arkansas, Fay¬ 
etteville. 

California; W. T. Clarke, College of Agri¬ 
culture, University of California, Berke¬ 
ley. 

Colorado: H. T. French, State Agricultural 
College of Colorado, Fort Collins. 

Connecticut: H. J. Baker, Connecticut Ag¬ 
ricultural College, Storrs. 

Delaware: H. Hayward, Delaware College, 
Newark. 

Florida: P. II. Rolfs, College of Agricul¬ 
ture, University of Florida. Gainesville. 

Georgia: J. Phil Campbell, Georgia State 
College of Agriculture, Athens. 

Idaho: L. W. Fluharty, The Statehouse, 
Boise. 

Illinois: W. F, Handschin, College of Agri¬ 
culture, University of Illinois, Urbana. 

Indiana: G. I. Christie, Purdue University, 
La Fayette. 

Iowa: R. K. Bliss, Iowa State College of 
Agriculture and Mechanic Arts, Ames. 

Kansas: B. C. Johnson, Kansas State Agri¬ 
cultural College, Manhattan. 

Kentucky ; Fred Mutchler, College of Agri¬ 
culture of the University of Kentucky, 
Lexington. 

Louisiana: W. R. Perkins, Louisiana State 
University and Agricultural and Me¬ 
chanical College, Baton Rouge. 

Maine: L. S. Merrill, College of Agricul¬ 
ture, University of Maine, Orono. 

Maryland: T. B. Symons, Maryland State 
College of Agriculturo, College Park. 


Massachusetts: W. D. ITiird, Massachusetts 
Agricultural College, Amherst. 

Michigan: R. J. Baldwin, Michigan Agri¬ 
cultural College, East Lansing. 

Minnesota: A. 1). Wilson, College of Agrl- 
culturo, University of Minnesota, Uni¬ 
versity Farm, St. Paul. 

Mls-slssippl: E. R. Lloyd, Mississippi Agri¬ 
cultural and Mechanical College, Agri¬ 
cultural College. 

Missouri: A. J. Meyer. College of Agricul¬ 
ture, University of Missouri, Columbia. 

Montana : F. S, Cooley, Montana State Col¬ 
lege of Agriculture and Mechanic Arts, 
Bozeman. 

Nebraska : C. W. Pugsley, College of Agri¬ 
culture, University of Nebraska, Lincoln. 

Nevada: C. A. Norcross, College of Agri¬ 
culture, University of Nevada, Reno. 

New Hampshire: J. C. Kendall, New Hamp¬ 
shire College of Agriculture and Mechanic 
Arts, Durham. 

New .Jersey : Alva Agee, Rutgers College, 
New Brunswick. 

New Mexico: A. C. Cooley, New Mexico Col¬ 
lege of Agriculture and Mechanic Arts, 
State College, 

New York: A. R, Mann, New York State 
College of Agriculture, Ithaca. 

North Carolina: B. W. Kilgore, North 
Carolina State College of Agriculture 
and Engineering, West Raleigh. 

North Dakota: G. W. Randlett, North Da¬ 
kota Agricultural College, Agricultural 
College. 

Ohio: 0. S. Wheeler, College of Agricul¬ 
ture, Ohio State University, Columbus. 

Oklahoma: J. A. Wilson, Oklahoma Agri¬ 
cultural and Mechanical College, Still¬ 
water. 
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Oregon : O. D. Center, Oregon State Agri¬ 
cultural College, Corvallis. 

Pennsylvania: M. S. McDowell, Pennsyl¬ 
vania State College, State College. 

Rhode Island: A. E. Stenc, Rhode Island 
State College, Kingston. 

South Carolina: W. W. Long, Clemson 
Agricultural College of South Carolina, 
Clemson College. 

South Dakota: C. Larsen, South Dakota 
State College, Brookings. 

Tennessee: C. A. Keffer, College of Agri¬ 
culture, University of Tennessee, Knox¬ 
ville. 

Texas: Clarence Ousley, Agricultural and 
Mechanical College of Texas, College Sta¬ 
tion. 


Utah: J. T. Caine, 3d, Agricultural Col¬ 
lege of Utah, Logan. 

Vermont: Thos. Bradlec, University of 
Vermont and State Agricultural College, 
Burlington. 

Virginia : J. M. .Tones, Virginia Polytechnic 
Institute, Blacksburg. 

Washington • W. S. Thornber, State Col¬ 
lege of Washington, Pullman. 

West Virginia: C. R. TItlow, College of 
Agriculture, West Virginia University, 
Morgantown. 

Wisconsin: K. L. Hatch, College of Agri¬ 
culture, University of Wisconsin, Madi¬ 
son. 

Wyoming: A. E. Bowman, College of Agri¬ 
culture, University of Wyoming, Laramie. 


NATIONAL AND STATE LIVE-STOCK ASSOCIATIONS AND ALLIED 
ORGANIZATIONS. 


During tho pa.«!t few year.s numerous requests from many sourees have been 
received by the Bureau of Animal Industry for a list of the various national 
and State live-stock and live-stock breeders’ associations. Owing to the fre¬ 
quency of tliese petitions the Animal Husl)andry Division of the bureau sent 
letters of inquiry to State agricultural colleges, exiH'rinient stations, live-stock 
associations and individuals with the object of securing a list of this kind. 
Many replies were received to these inquiries, l)Ul it is regrettable that a C(»n- 
siderable number of the letters either met witli no response, were returned 
unclaimed or, as was the case in a number of instances, those receivinj; tho 
communication were unable to furnish definite information as to such organ¬ 
izations in their State, or to state where the deslreil information could be 
obtained. Therefore, li is not claimed that this list is complete, but that It 
is sufricienUy large to be considered fairly representative of these classes of 
or;;aniJ!ations. 

No effort was made to secure a list of county or community organizations, 
as to have included all such would make a record of too great lenjxth to be 
shown in a pamphlet of respectable size. Information regarding county asso¬ 
ciations can, no doubt, be secured in most cases from the several State asso¬ 
ciations. 

It is believed this list represents the only record of its kind that can be 
considered up-to-date so far, at least, as It covers tlie organizations named. 

The value and necessity for such a record should be apparent. The close 
linking of the live-stock industry with our national prosiierity places an added 
value on such a record, particularly at this time. The conditions confronting 
the country to-day and the immense value and great importance of the live¬ 
stock Industry in all its phases, together with the urgent necessity for Improved 
and increased production are of such moment that it has been considered 
advisable to place this list, however incomplete it may be, before the public 
with the hope that its circulation will not only aid in the formation of similar 
associations in States where they do not now exist, but that it will be used ns 
the means to further the efforts now being made to increase the quality and 
quantity of the Nation’s resources along every line here represented. 

In view of the fact that there are undoubtedly some State associations of 
which definite information was not received, the Bureau of Animal Industry 
will appreciate receiving notice of any that do not appear here. It will also 
be pleased to receive information of the organization of new State associations 
of the classes represented. 

Owing to the fact that the annual meetings of these organizations are held 
at different times during the year it is very probable that the names and 
addresses of some of the officials given will be found incorrect at the time of 
the distribution of this pamphlet. It will be appreciated, therefore, If any 
changes in the names and addres«3es of the officials are reported to the bureau 
in order that its record may be kept up-to-date. 

The plan adopted in listing these associations is as follows: the associations 
of a national character have been given at the head of the list and these are 
followed by the State organizations. The States are given in alphabetical 
order and under each State there is given first, the general State association, 
if such exists, which is followed by organizations of horse breeders, dairy 
associations, cattle breeders, sheep breeders, and swine breeders, in the order 
named. 
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Name of association. | President, 1 Address. j Secretary. Address. 
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STATISTICS OP GRAIN CROPS, 1917. 

CORN. 


Table 1.— Com: Area and production in undermentioned countrieSj 1915-1917. 


Country. 

Area. 

Production. 

1915 

1916 

1917 

1916 

1916 

1917 

NOBTU AMERICA. 

United States. 

Canada: 

Ontano. 

Acres. 
106,197,000 

Acres. 

ia5,296,000 

Acres. 

119,755,000 

Bushels. 

2,994,793,000 

Bushels. 

2,666,927,000 

Bush tit. 

3,159,494, (XX) 

237,000 

16,000 

160,000 

13,000 


13,860,000 

508,000 

6,960,000 

322,000 


Quebec. 



Total Ontario and 
Quebec. 

Mexico. 

Total. 



253,000 

173,000 


14,368,000 

6,282,000 


(») 

(‘) 

0) 

60,000,000 

C) 

"or “ 




3,(M>9,161,000 



SOUTH AMERICA. 

Argentina..'. 

Chile. 






10,386,000 

80,000 

787,000 

9,928,000 

66,000 

697,000 

8,969,000 

338,235,000 

1,842,000 

11,382,000 

101,1.33,000 
1,.5/0,000 
4,004,000 

.58,f«9,000 

Uruguay. 

Total. 

(*) 

(*) 




351,459,000 



EUROPE. 

Austna-TIungary: 

Austria. 

ITuugary proper. 

Croatla-Slavonia. 

Bosnia-Ilerzegovina.. 

Total, Austria- 
Hungry. 






>362,000 

6,194,000 

1 

i 

*8,050,000 

180,550,000 

25,000,000 

7,000,000 

1 

1 




220,600,000 



Bulgaria. 

France. 

Italy. 

Portugal. 






•1,671,000 

936,000 

3,887,000 

(*) 

6,207,000 

C) 

812,000 

3,918,000 

C) 

6,066,000 

738,000 

3,627,000 

3.5,000,000 
17,104,000 
121,824,000 
9,27.5,000 
8(5,412,000 

8 

81,547,000 

(*) 

(•) 

87,000,000 

Roumania. 



Russia: 

Rus.sia primer. 

Northern Caucasia... 

Total, Russia. 



2,717,000 

917,000 

2,865,000 
(■) ' 


44,063,000 
18, .520,000 

62,207,000 

c; 


3,634,000 



6:1,183,000 



Serbia. 

Spain. 

Total. 





1,162,000 

i,iy,ooo 

U) I 
1,102,000 1 

12,000,000 

29,096,000 

2S,y^2,000 

C) 

27,557,000 




694,494,000 



ASIA. 

Bntlsh India. 






6,073,000 

143,000 

1,096,000 

6,735,000 

167,000 

1,069,000 


82,200,000 

4,022,000 

14,753,000 

0) 

4,102,000 
14,083,000 


Japan. 

Philippine Islands. 

Total. 

142,666 

3,705,000 




100,975,000 



AFRICA. 

Algeria. 

U^on of South Africa... - 
Total. 

1,907,000 

2,662,000 

1,8^,000 

2,740,000 

20,000 

1,735,000 

2,608,000 

350,000 

39,803,000 

36,607,000 

68,y2,000 

25,000,000 

302,dOO 

34,999,000 




76,760,000 

1 ..•].r. 


1 No official statistics. * Qalioia and Bukowina not included. * Figures for 1014. 
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CORN—Continued. 


Table 1. — Com: Area and production in undermentioned countrieSy 1915-1917 —Contd. 


Country. 

Area. 

1 Production. 

1915 

1916 

1917 

1915 

1916 

1917 

AUSTRALASIA. 

Australia; 

Acres. 

176,000 

144,000 

19,000 

0) 

0) 

Acres. 

146,000 

154,000 

22,000 

0) 

1,000 

Acres. 

Bushels. 

4,261,000 

3,175,000 

1,018,000 

‘"..OK. 

Bushels. 
2,003,000 
3,77.3,000 
1,000,000 

^^6,000 

Bushels. 

New South Wales.... 
Victoria. 





Western Australia.... 
South AustraUa. 





Total, Australia.... 
New Zealand. 



340,000 

5,000 

ii 

CO 

319,000 

6,000 

8,456,000 

284,000 

6,794,000 

351,000 

8,500,000 
283,000 

Total, Australasia.. 

Grand total. 

315,000 

332,000 

325,000 

8,740,000 

7,145,000 

8,783,000 

I • 


4,201,589,000 









1 Less than ."lOO aores. * Less than 500 bushels. 


Table 2. — Corn: Total production of countries named in Table 1, 1895-1915. 


Year. 

Production. 

Year. 

Production. 

Year. 

Production. 

1 Year. 

Production. 

1895.. .. 

1896.. .. 

1897.. .. 

1898.. .. 

1899.. . 

1900.. . 

Bushels. 
2,834,750,000 
2,964,435,000 
2,587,206,000 
2,682,619,000 
2,724,100,000 
2,792,561,000 

1901.. .. 

1902.. .. 
19(13.... 

1904.. .. 

1905.. .. 

Bushels. 

2,306,883,000 
3,187,311,000 
3,066,506,000 
3,109,252,000 
.1,461,181,000 

1906 . 

1907 . 

1908 . 

1909 . 

1910 . 

Bushels. 
3,963,645,000 
3,420,321,000 
3,606,931,000 
3,563,226,000 
4,031,630,000 

1911 . 

1912 . 

1913 . 

1914 . 

1915 . 

Bushels. 

3,4.81,007,000 

4,371,8.88,000 

3,687,429,000 

3,777,91.3,000 

4,201,589,000 


Table 3.—Com: Acreage, production, value, exports, etc., in the United States, 

1849-1917. 

Note.— Flmires in italics are census returns; finires in roinan are estimates of the Department of Agri¬ 
culture. Estimates of acres are obtained by applying estimated tierconlages of increase or decrease to the 
published numbers of the preceding year, except that a revised base is used for applying percentage esti¬ 
mates whenever new census data are available. 


Year. 

Acreage. 

Aver¬ 

age 

yield 

per 

acre. 

Production. 

Aver¬ 
age 
farm 
price 
per 
bushel 
Dec. 1. 

Farm value 
Dec. 1. 

Chicago cash price per 
bushel, contract.! 

Domestic 
exports, 
including 
com meal, 
fiscal 

year begin¬ 
ning July 1. 

Per 

cent 

of 

crop 

ex¬ 

port¬ 

ed. 

December. 

Following 

May. 

Low. 

High. 

Low. 

High. 


Acres. 

Bush. 

Bushels. 

Cents. 

Dollars. 

Cts. 

Cts. 

Cts. 

Cts. 

Bushels. 

P.cf. 

1849... 



699,071,000 







7,632,860 

L8 

1869... 



838,793,000 







4,248,991 

.6 

1866... 

34,307,000 

25.3 

867,946,000 

47.4 

411,451,000 

53 

62 

64 

79 

16,026,947 

1.8 

1867... 

32,520,000 

23.6 

768,320,000 

67.0 

437,770,000 

61 

65 

61 

71 

12,493,522 

1.6 

1868... 

34,887,000 

26.0 

906,527,000 

46,8 

424,057,000 

38 

58 

44 

51 

8,286,665 

.9 

1869... 

37,103,000 

23.6 

874,320,000 

59.8 

522,551,000 

56 

67 

73 

85 

2,140,487 

.2 

1869... 



760,946,000 









1870... 

38,647,000 

2&3 

1,094,255,000 

49.4 

540,520,000 

41 

59 

46 

52 

10,673,553 

1.0 

1871... 

34,091,000 

29.1 

991,898,000 

43.4 

430,356,000 

36 

39 

38 

43 

36,727,010 

3.6 

1872... 

35,527,000 

30.8 

1,092,719,000 

35.3 

385,736,000 

27 

28 

34 

39 

40,154,374 

3.7 

1873... 

39,197,000 

23.8 

932,274,000 

44.2 

411,961,000 

40 

49 

49 

68 

35,985,834 

3.9 

1874... 

41,087,000 

2a7 

850,148,000 

5a4 

496,271,000 

64 

76 

53 

67 

30,025,036 

3.5 

1875... 

44,841,000 

29.6 

1,321,069,000 

36.7 

484,675,000 

40 

47 

41 

45 

50,910,532 

3.9 

1876... 

49,033,000 

26.2 

1,283,828,000 

34.0 

436,109,000 

40 

43 

43 

56 

72,652,611 

6.7 

1877... 

50,369,000 

26.7 

1,342,658,000 

34.8 

467,635,000 

41 

49 

35 

41 

87,192,110 

6.5 

1878... 

51,585,000 

26.9 

1,388,219,000 

31.7 

440,281,000 

30 

32 

33 

36 

87,884,892 

6.3 

1879... 

63,065,000 

29.2 

1,547,902,000 

37.5 

580,486,000 

39 

43i 

32| 

361 

99,572,329 

6.4 

1979.,. 

69,569,000 

88.1 

1,764.699,000 

__ 









i No. 3 to 1908. 
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Table 3. — Com: Acreage^ production, value, exporta, etc., in the United States, 1849-- 

1917 —Continued. 


Year. 

Acreage. 

Aver¬ 

age 

yield 

per 

Production. 

Aver¬ 

age 

tanu 

price 

per 

Farm value 
Deo. 1. 

Chicago cash price per 
bushel, contract.1 

Deoomber. 

Domestic 
exports, 
including 
corn meed, 
fiscal 

Per 

cent 

of 

crop 

ex- 





Dec. 1. 


Low. 

High. 

TiOW. 

High. 

ningJulyl. 

ed. 


Acres. 

Bush. 

Bushels. 

Cents. 

Dollars. 

Cts. 

Cts. 

as. 

Cts. 

Bushels. 

P.rJ. 

1880... 

62,318,000 

27.6 

1,717,435,000 

39.6 

679,714,000 

35 

42 

414 

45 

93,648,147 

5 5 

1881... 

64,262,000 

18.6 

1,194,916,000 

63.6 

759,482,000 

58 

634 

69 

76? 

44 ', 340 ', 683 

3 7 

1882... 

65,660,000 

24.6 

1,617,025,000 

48.5 

783,867,000 

49 

61^ 

531 

56} 

41,655,653 


1883... 

68,302,000 

22.7 

1, .651,067,000 

42.4 

658,051,000 

54 

634 

524 

67 

46; 258; 606 

3 0 

1884... 

60,084,000 

25.8 

1,795,528,000 

35.7 

640,730,000 

34 

401 

44} 

49 

52,876,466 

2.9 

1885... 

73,130,000 

26.5 

1,936,176,000 

32.8 

635,675,000 

36 

421 

34} 

36L 

64,829,617 


1880... 

76,694,000 

22.0 

1,665,441,000 

36.6 

610,311,000 

35i 

38 

361 

39} 

41,368,581 

2. 5 

1887... 

72,393,000 

20.1 

1,456,161,000 

44.4 

646,107,000 

47 

514 

54 

60 

25,360,869 

1-7 

1888... 

76,673,000 

26.3 

1,987,790,000 

34.1 

677.562,000 

33i 

351 

334 

35} 

70; 84 1 ; 673 

3.6 

1889... 

78,320,000 

27.0 

2,112,892.000 

28.3 

597,919,000 

29i 

35 

32} 

35 

103,418,709 

4 0 

1889... 

72,088,000 

29.4 

2,122,328,000 







1890... 

71,971,000 

20.7 

1,489.970,000 

50.6 

754,433,000 


53 

55 

69} 

32,041,529 

2.2 

1891... 

76,206,000 

27.0 

2,060,154,000 

40.6 

836,439,000 

39i 

59 

40} 

*100 

76;602;285 

3 7 

1892... 

70,627,000 

23.1 

1,628,464,000 

39.4 

642,147,000 

40 

42Z 

3^ 

444 

47 ; 121 ', 894 

2.9 

1893... 

72,036,000 

22.5 

1,619.496.000 

36.5 

591,626,000 


364 

36} 

384 

66,489; 529 

4. i 

1894... 

62,582,000 

19.4 

1,212,770,000 

45.7 

654,719,000 

44} 

47 I 

47| 

554 

28,585,405 

2.4 

1895... 

82,076,000 

26.2 

2,151,139,000 

25.3 

544,986.000 

25 

26| 

274 

29} 

101,100,375 

4.7 

1896... 

81,027,000 

28.2 

2,283,875,000 

21.6 

491,007;000 

22i 

Si 

23 

254 

178,817,417 

7.8 

1897... 

80,095,000 

23.8 

1,902,968,000 

26.3 

501,073,000 

25 

274 

321 

37 

212,055,543 

11.1 

1898... 

77,722,000 

24.8 

1,924,185,000 

28.7 

552,023,000 

33i 

38 

324 

34 } 

177,255,046 

9.2 

1899... 

82,109,000 

25.3 

2,078,144,000 

30.3 

629,210,000 

30 

314 

36 

40| 

213,123,412 

10.3 

1899... 

94,914,000 

28.1 

2,666,324,000 








1900... 

83,321,000 

25.3 

2,105,103,000 

35.7 

751,220,000 

35f 

404 

421 

58} 

181,405,473 

&6 

1901... 

91,350,000 

16.7 

1,622,520,000 

60.5 1 

921,556,000 

62i 

67} 

594 

64} 

28,028,688 

1.8 

1902... 

94,044,000 

26.8 

2,523,648,000 

40.3 

1,017,017,000 

43| 

57? 1 

44 

46 

76,639,261 

3.0 

1903... 

88,092,000 

25.5 

2,244,177,000 

42.5 

952,869,000 

41 

43| 1 

471 

50 

58,222,061 

2.6 

1904... 

92,232,000 

26.8 

2,467,481,000 

44.1 

1,087,461,000 

43J 

49 

48 

644 

90,293,483 

3.7 

1905... 

94,011,000 

2a8 

2,707,994,000 

41.2 

1,116,697,000 

42 

50i 

474 

50 

119,893,833 

4.4 

1906... 

96,738,000 

30.3 

2,927,416,000 

39.9 

1,166,626,000 

40 

46 

494 

56 

86,368,228 

3.0 

1907... 

99,931,000 

25.9 

2,592,320,000 

51.6 

1,336,901,000 

574 

614 

67} 

82 

55,063,860 

2.1 

1908... 

101,788,000 

26.2 

2,668,651,000 

60.6 

1,616,145,000 

561 

621 

72} 

76 

37,665,040 

1.4 

1909... 

108,771,000 

25.5 

2,772,376,000 








1909... 

98,888,000 

2S.9 

2,652,190,000 

67.9 

1,477,222,000 

62i 

66 

56 

63 

38,128,498 

1.5 

1910».. 

104,035,000 

27.7 

2,886,260,000 

48.0 

1,384,817,000 

45i 

50 

52} 

551 

65,614,522 

2.3 

1911... 

105,825,000 

23.9 

2,531,488,000 

61.8 

1,565,258,000 

68 

70 

76} 

824 

41,797,291 

1.7 

1912... 

107,083,000 

29.2 

3,124,746,000 

48.7 

1,520,454,000 

47J 

54 

5^ 

60 

50,780,143 

1.6 

1913... 

106,820,000 

23.1 

2,446,988,000 

60.1 

1,692,092,000 

64 

734 

67 

724 

10,72.5,819 

.4 

1914... 

103,435,000 

26.8 

2,672,804,000 

64.4 

1,722,070,000 

62i 

681 1 

504 

56 

50,668,303 

1.9 

1915... 

106,197,000 

28.2 

2,994,793,000 

67.6 

1,722,680,000 

694 

75 

69 

784 

39,896,928 

1.3 

1916... 

105,296,000 

24.4 

2,666,927,000 

8&9 

2,280,729,000 

88 

96 

152 

174 

66,753,194 

2.6 

1917... 

119,755,000 

26.4 

3.159,494,000 

128.3 

4,053,672,000 

160 

190 


















1 No. 2 to 1908. > Cotacldent with “corner.” * Figures adjusted to census basis. 


Table 4. — Com: Acreage, production, and total farm value, by States, 1916 and 1917. 
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Table 4. — Com: Acreage^ productwn, and total farm value, hy States, 1916 and 
1917 — ^ntinued. 


State. 

* Thousands of 
acres. 

Production (thou¬ 
sands of bushels). 

Total value, basis 
Dec. 1 price (thou¬ 
sands of dollars). 

1917 

1916 

1917 

1916 

1917 

1916 

Georgia. 

4,500 

4,000 

72,000 

62,000 

115,200 

62,000 

Florida. 

925 

820 

13,875 

12,300 

19,425 

11,070 

Ohio. 

3,950 

3,600 

160,100 

113,400 

204,136 

102,060 

Indiana. 

5,651 

5,137 

203,436 

174,658 

254,295 

146,713 

Illinois. 

11,000 

10,200 

418,000 

300,900 

459,800 

252,756 

Michigan. 

1,750 

1,650 

37,625 

45,375 

68,478 

43,106 

■Wisconsin,. 

1,918 

1,690 

' 42,196 

60,840 

68,779 

.56,973 

Minnesota.. 

3,000 

2,600 

90,000 

87,100 

99,000 

69,680 

Iowa. 

11,100 

10,050 

410,700 

366,825 

443,5.56 

293,460 

Missouri. 

7,200 

6,775 

252,000 

132,112 

287,280 

118,901 

North Dakota.. 

.590 

510 

5,310 

13,.''il5 

8,018 

11,353 

South Dakota.. 

3,350 

2,950 

97,160 

84,075 

116,580 

64,738 

Nebraska. 

9,240 

7,400 

249,480 

192,400 

299,376 

150,072 

Kansas. 

9,156 

6,950 

128,184 

69,500 

160,230 

62, .550 

Kentucky. 

3,900 

3,400 

122,850 

95,200 

148,648 

82,824 

Tennessee. 

3,900 

3,000 

111,150 

78,000 

133,380 

73,320 

Alabama. 

4,825 

3,S^ 

77,200 

47,812 

96,500 

48,768 

Mississippi. 

4,100 

i 3,400 

84,050 

47,600 

115,989 

46,648 

Louisiana. 

2,347 

2,134 

42,216 

44,814 

61,679 

42,125 

Texas. 

7,075 

6,800 

77,826 

129,200 

129,968 

134,368 

Oklahoma. 

3,900 

3,9.'')0 

33,150 

53,325 

48,730 

49,592 

Arkanstis. 

2,800 

2,550 

67,200 

45,135 

94,080 

44,232 

Montana. 

81 

74 

1,012 

1,850 

1,771 

1,720 

■V\'yoming. 

33 

25 

660 

550 

1,155 

495 

Colorado. 

532 

475 

10,640 

7,362 

13,300 

6,626 

New Mexico. 

170 

125 

3,400 

2,625 

. 6,392 

2,966 

Arizona. 

32 

22 

864 

770 

1,642 

1,078 

Utah. 

20 

13 

600 

429 

850 

493 

Nevada. 

2 

1 

60 

34 

90 

42 

Idaho. 

22 

1 21 

682 

735 

1,067 

736 

“Washington... 

41 

38 

1,517 

1,406 

2,458 

1,406 

Oregon. 

42 

40 

1,260 

1,340 

1,890 

1,273 

California. 

76 

64 

2,400 

2,048 

4,440 

2,540 

United States. 

119,755 

105,296 

3,159^494 

2,566,927 

1 4,053,072 

2,280,729 


Table 5. — Com: Production and distribution in the United States, 1897-1917. 

[000 omitted.] 


1897. 

1898. 

1899. 

1900. 

1901. 


1902. 

1903. 

1904. 

1905. 

1906. 


1907. 

1908. 

1909. 

1910. 

1911. 


1912. 

1913. 

1914. 

1915. 
1910. 
1917. 


Old stock 
on farms 
Nov. 1. 

Crop. 

Total 

supplies. 

Stock on 
farms Mar. 1 
following. 

Shipped 
out of 
county 
where 
grown. 

Bufihels. 

290,934 

137,894 

113.644 

92,328 

95,825 


Bushels. 
2,19.3,902 
2,W2,079 
2,191,788 
2,197,431 
1,018,346 

Bushels. 
782,871 
800,533 
773,730 
776,166 
441,132 


29,267 

131,210 

80,246 

82,285 

119,633 

2,523,648 

2,244,177 

2,467,481 

2,707,994 

2,927,416 

2, .552,915 
2,375,387 
2,547,727 
2,790,279 
3,047,049 

1,050,653 

839,053 

954,268 

1,108,364 

1,297,979 

557,296 

419,877 

551,635 

681,539 

679,544 

1.30,995 
71,124 
79,779 
115,696 
123,824 

2,592,320 

2,068,651 

2,552,190 

2,886,2(i0 

2,531,488 

2,723,315 

2,739,775 

2,631,969 

8,001,956 

2,655,312 

962,429 

1,047,763 

977,561 

1,165,378 

884,069 

467,075 

668,129 

635,248 

061,777 

617,704 


8,124,746 
2,446,988 
2,672,804 
2,994,793 
2,506,927 
3,159,494 

3,189,510 

2,584,960 

2,752,850 

3,090,802 

2,054,835 

3,193,942 

1,289,655 

806,392 

910,894 

1,116,559 

782,303 

680,796 
422,091 
498,285 
660,824 
450 580 
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Table Q.—Com: Yield per acre^ price per htLshel Dec. and value per acre^ by Stales, 


Yield per acre (bushels). 


Farm price per bushel 

(cents). (Sllars).! 


„ISSiiSSSS^IasSs a 


Me. 

N.II. 

Vt. 


. 41.f)h0.538.046.044.040.0 38.()^46.041.O43.(«39.{«'W^^^ 87 
. 42.7 39.0 35,1 45.0 45.0 46.0 37.0 46.0 45.0 46.0 42.0 05 81 


85 119 228 37.91 88.92 
76 115 217 37.86 91.14 
S4 no 213 36.56100.11 


‘■ 42.140.3,37.043.041.040.0 37.0 47.046.043.0 47.0 94 81 81 S4 110 21336.56 
.■!43.540.4 38.0 45.644.0 45.040.6 47.0 47.042.04<\.0 98 85 ,*5 }?2 SiJonS 

39.742.833.240.046.041.636.542.043.031.0U2.0| 1121 99| 98l 100 138 236l39.92l 


Conn. 

N.y. 

N.J. 

Pa. 

Del. 

Md. 

Va. 

W.Va. 

N.C. 

S.O. 

Oa. 

Fla. 

Ohio. 

Ind. 

lU. 


46.241.341.053.2 48.550.0 38.d46.0 50.0 43.061.0 98 85 89 85 120 21541.25109.65 

.36.138.8 36.0 38.3 38.538.628.ffl41.040.030.031.0 91 81 83 78 110 J^29.67 Ol.M 

,38.038.0 32.736.0 36.838.039.538.5 3810 40.0 43.0 84 75 76 75 100 }70^.64 W.IO 

.39.839.532.041.044.542.539.0142.5 38.5)39.0 39.5 80 72 73 70 97 }53 30.13 60.44 

33.0132.031.0)31.834.034.031.5|36.03L 6)34.034.0 69 59 62 62 89 14021.61 47.60 


_35.8 36.6 31.4 33.5 36.5 36.5 33. (M37.0 35. (M39. 


61 89 14024.55 54.60 


25.526.023.225.624.024.026.0i20.5 28.6 28.0 29.5 83 76 81 71 93 J5.n9.94 4.5.14 

‘30.231.2.31.4 26.0 25.733.831.031.031.530.530.0 87 80 83 74 101 17025.32 51.00 

18 918 016 818.618.418.2 19.5 20.321.0 18.5 20.0 94 88 86 77 110 170 17.25 

! 17!4 u! 116.718.5 18.2 17.919.5 18.516.5 15.6 19.0 102 97 92 87 113 192 16.61 36.48 

14.712.513.914.516.013.8 16.614.0 15.0 15.6 16.0 93 91 85 78 100 jeOlJ.W ^.60 

14 010 512 613.014.613.015.0 16.0 15.0 15.015.0 87 82 80 73 90 14011.96 21.00 

‘38!4 38!539!53l 538.642.837.639.l41.631.538.0 63 61 56 90 JJf23.66 51.M 

36.330.340.0 39.3 36.040.3 36.033.0 38.0 34.036.0 62 60 68 51 W 

.^.9^.6 35.9 39.133.040.0 27.0129.0 36.0 29.6 38.0 62 63 61 64 84 110 19.06 41.80 


N. Mex. 

Ari*. 

Utah. 

Nev. 

Idaho. 

Wash. 

Oreg. 

Cal. 


31.7 31,8 35.4 32.4 33.0 34.0 33.5 36.0 32.0 27.5 21.5 

33.333.7 33.032.536.3 35,740.540.523.0 36.0 22.0 
‘32.6 29.0 34.832.733.7 34.540.0 35.0 23.0 33.530.0 
■ 34.9 31,7 31.5 36.3.31.0 43.0 34.0 38.0 30.0 36.5 37.0 

26.827.0 26.433.0 26.0 32.0 17.5 22.0 29.5 19.535.0 

22.7 23.8 31.014. • 25.0 26.7 28.8 28.014.0 26.5 9.0 

27.7 29.7 31.7 25.0 22,0 30.6 25.5 26.0 29.0 28.5 2*). 0 
24.527.0 24.825.821,024.0 15.0 24.5 30.0 26,0 27.0 
17 5 22.0 19,9 19.014.623.0 3.218,531.0 10.0 14.0 

!! 27.625.229.029.026.030.420.525.030.028.031.5 

25.224.822.025.9 26,8 26.5 20.5 24.0 27.0 26.0 28.5 

.. 16.114.713.518.018.017.217.317.017.012.516.0 
18.217.314.6 20.619.018,3 20.018.619.014.0 20.5 
■■ 20.4 19.8 23.0 23.618.6 18.0 22.0 19.3 20.5 21.0 18. 0 
!. 18.9 25.7>15.020.6 9.521.024.019.523.519.011.0 

15.824.817.016.0 6.518,711.012.529.513.5 8.5 

;. 20.5 20.218.0 24.0 20.8 20.4 19.017.5 K.017. m 0 
25.823.435.0 23.026.525.531.528.028.0 25.0,12.5 
! ] 22.5 28.028.010.015.023.0 29.025.026.022.0 a).0 

.. 19.7 20.2 24.2 19.914.0 20.815.0 23.0 24.0 15.5 20.0 

24.227.031.323.024.722.4 18,5 28.0 26.021.020.0 
!. 31.6 33.2 32.132.5 33.0 33.0 28.0 32.0 30.0 g.0 27.0 
..31.7 29.431,430.335.030.034,036.034.033,0^.0 

,.32.4.30.030.530.034.036.036.034.030.0 

..31.829.030.632.030.032.832.031.035,036.031.0 
..29.3 25.5 27.828.0 28.627.3 28.0 27.0 27.0 37.0 37.0 
.30.127.830.7 25.528.531.528.530.036.033.6^.0 
..|35.132.0 34.837.536.0 37.0 33.0 36.0 41.0 32.032.0 

..fc26.225 6 27.723.9 20. 2 ^ 1 25.8 28.2j5r4 26.4e 


93 91 85 78 100 160 12.99 25.60 

87 82 80 73 90 14011.96 21.00 

67 63 61 56 90 136 23.66 51.68 

62 60 58 51 84 125 21.12 45 00 

62 68 61 54 84 110 19.06 41.80 

78 67 67 68 95 182 22.76 30.13 

73 60 66 68 92 16323.52 35.86 

60 53 62 62 80 110 18.64 33.00 

58 60 65 51 80 108 20.17 39.96 

67 74 68 57 90 114 15.40 39.90 


69 52 58 67 84 161 14.87 13.59 

58 56 60 49 77 12014.95 34.80 

59 65 63 47 78 12013.20 32.40 


66 78 63 61 


125 9.63 17.50 


70 76 64 66 87 121 17.89 38.12 


77 68 68 94 120 17.67 34.20 
89 80 69 102 12513.41 20 00 


73 77 68 68 

86 89 80 69 
82 77 73 65 


77 75 64 94 


13813.59 28.29 
14615.30 26.28 


83 82 74 58 104 167 16.19 18.37 

69 72 64 46 93 147 9.94 12.50 

) 80 78 80 64 98 14014.91 33.00 

) 91 77 76 69 93 175 21.19 21.88 

) 84 80 70 67 90 17518.39 35.00 

) 73 73 60 55 90 125 12.46 25.00 

) 95 75 80 73 113 18819.16 37.60 

) 119 no 120 115 140 190 37.14 51.30 

) 91 70 75 80 115 17027.54 42.50 

) 108 118 no 93 125 150 36.83 46.00 

) 83 68 72 65 100 15524.96 48.05 

) 88 80 73 77 100 162 24.18 69.94 

3 87 70 82 82 96 150 25.74 46.00 

3 101 88 87 88 124 185 33.51 69.20 

4Si?^SI67.588.9128.3 16 94 33.8i 


1 Based upon farm price Dec. 1. 


29190*—iBK 1917- 
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CORN—Continued. 

Table 7. — Com; WhoUsaU price per bustielf 1912-1917. 



New York. 

Baltimore. 

Cincinnati. 

Chicago. 

Detroit. 

8t. Louis. 

San Fran* 
cisco. 

Date. 

No. 2 
yellow. 

_i 

Mixed. 

No. 2 
mixed. 

Contract. 

No. 3. 

No. 2. 

White (per 
100 lbs.). 


Low. 

High. 

Low. I High. 

Low. 1 High. 

Low. 1 High. 

Low. 




fflS 



1 Nominal. 

Table 8.—Com: Condition of crop, United States, on first of months named, 1897-1917 
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CORN—Continued. 

Tablb 9. — Com: Farm price per huehel on first of each months by geographical divisione, 

1916 and 1917. 


Month. 

United 

States. 

North 

Atlantic 

States. 

South 

Atlantio 

States. 

N. Central 
States east 
of Miss. R. 

N. Central 
States west 
of Miss. H. 

South 

Central 

States. 

Far West¬ 
ern States. 


1917 

1916 

1917 

1916 

1917 

1916 

1917 

1916 

1917 

1916 

1917 

1916 

1917 

1916 
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WHEAT. 


Table 11. — Wheat: Area and production of undermentioned countries^ 1916-1917. 


Country. 

Area. 

Production. 

1915 

Acres. 

fi0,4e9,000 

1916 

Acres. 

52,316,000 

1917 

1915 

1916 

1917 

1 ■ ■ 

NORTH AMERICA. 

United States. 

Canada: 

New Brunswick. 

Acres. 

45,941,000 

Bushels. 

1,025,801,000 

Bushels. 

636,318,000 

Bushels. 

650,828,000 

14,000 
1,093,000 
2,754,000 
8,524,000 
2,156,000 
134,000 

14,000 

865,000 

2,?26,000 

9,082,000 

2,605,000 

128,000 


267,000 

30,252,000 

70,434,000 

243,481,000 

70,476,000 

2,837,000 

242,000 

17,931,000 

29,667,000 

147,559,000 

65,088,000 

2,294,000 





Saskatchewan. 



other, ... 



Total Canada. 

Mexico. 

Total . 



14,675,000 

15,370,000 

14,756,000 

426,747,000 

262,781,000 


0) 

0) 

0) 

4,000,000 

0) 

0) 




1,456,548,000 | 



SOUTH AMERICA. 

Argentina. 

Chfle. 

Uruguay. 

Total . 


_ 



___ 

15,471,000 
1,074 000 1 
783,000 

16,420,000 

1,143,000 

950,000 

16,089,000 

780,000 

166,166,000 
19,000,000 
3,506,000 

172,620,000 

20,184,000 

9,867,000 

70,224,000 

24,067,0t0 

5,390,000 

...1 

.1 


191,762,000 

202,671,000 

99,681,600 

EXTROPE. 

Austria-Hungary: 

Austria. 

Hungary proper. 

Croatia-Slavonia. 

Bosnia-Herzegovina.. 

Total Austria- 

Hungary_ 

1. 


M,588,000 

8,288,000 

« 

1 

I 

•28,286,000 

152,934,000 

15,000,000 

3,000,000 

II 

I 




..199,220,000 



Belgium. 

Biifj^ria. 







• 400,000 
• 2,038,000 
164,000 
<8,000 
13,564,000 
4,950,000 
(*) 

12,502,000 

(») 

163,000 

14,000 

0) 

4,705,000 

152,000 

(') 

12,429,000 

« 

11,679,000 

1^,000 

14,000 

(•) 

4,844,000 

(‘) 

8,000,000 
46,212,000 
7,978,000 
• 196,000 
222,776,000 
141,676,000 
6,000,000 
170,541,000 
200,000 
7,090,000 
285,000 
6,571,000 
89,241,000 

38,^^1,000 

6,040,000 

204,^,000 

(') 

(») 

176,530,000 

4, ^,000 
317,000 
7,343,000 
78,520,000 

0) 

Denmark. 

Finland. 

France ^. 

Germany. 

Greece. 

Italy. 

Montenegro. 

Netherlands. 

Norway. 

Portugal. 

lloumania.,_ 

131,000 

10,4^^,000 

10,556,000 

0) 

122,000 

14,000 

0) 

4,299,0(..6 
144,149,0 0 

139,999,000 

0) 

3,452,000 

241,000 




Russia: 

Russia proper ». 

Poland. 

Northern Caucasia... 

Total Russia, Euro¬ 
pean. 

46,531,000 
10,02^,000 

42,030,000 

4 :^ 

525,673,000 

(>) 

127,631,000 

440,082,000 

(‘) 

0) 




663,304,000 



Serbia. 

Spain. 

Sweden. 

Switzerland. 

United Kingdom: 

England. 






0) 

10,037,000 

209,000 

114,000 

(*) 

10,148,000 
307,000 
124,000 

10,3^,000 

329,000 

139,000 

10,000,000 

139,298,000 

9,170,000 

3,967,000 

0) 

152, .329,000 
8,979,000 
4,053,000 

(T) 

141,087,000 

7,490,000 

4,556,000 

§§§§ 

1,862,000 

60,000 

63,000 

76,000 


68,437,000 

1,421,000 

3,053,000 

3,339,000 

53,262,000 

1,466,000 

2,264,000 

2,916,000 


Wales. 



Scotland. 

Ireland. 

61,000 


Total United King¬ 
dom. ' 



2,335,000 

2,051,000 


76,250,080 

59,908,000 ^ 


Total. 






1,797,965,000 




"J 



III 

L 1 — 


> No official statistics. * Galicia and Bukowiaa XMt included. • Figures fur 1914. 

* Figures for 1910. * Excludes territory oocupi^ by the enemy. 
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WHEAT—Continued. 


Table 11. — Wheai: Armandprodiuiti(minunder7nmtimedc<mntrie8jl91S-1917 — Contd. 


Country. 

Area. 

Production. 

1916 

1916 

1917 

1915 

1916 

1917 

KSlk. 

British India *. 

Acres. 

32,475,000 

(») 

Acres. 

30,320,000 

(^) 

Acres. 

32,940,000 

(*) 

Bushels. 

376,731,000 

1,924,000 

Bushels. 

323,008,000 

0 

Bushds. 

379,232,000 

(») 

Cyprus. 

Japanese Empire: 

Japan. 

1,227,000 

17,000 

474,000 

1,302,000 

1,209,000 

26,778.000 

161,000 

1 5,851,000 

30,047,000 

S 

26,532,000 

8 

Formosa. 

Chosen *. 

(*) 

Total. 

1,718,000 



32,790,000 



Persia. 





(*) 

(*) 


16,000,000 

(*) 


Russia: 

Central Asia (4 
Govermnents of)... 
Siberia (4 Govern¬ 
ments of). 



5,421,000 

7,727,000 

10.000 

(’) 

0 

(*) 


44,132,000 

50,308,000 

126,000 

(») 

(*) 

(») 




Transcaucasia (1 
Govornment).. 



Total. 



13,158,000 



94,566,000 



Turkey (Asia Minor only) 

Total. 





(*) 

(*) 

(*) 

3.'>,000,000 

(*) 

(») 




657,011,000 



ahuca. 

Algeria. 

3,209,000 

1,692,000 

1,112,000 

725,000 

3,272,000 

1,447,000 

1,482,000 

785,000 

3,222,000 

1,116,000 

1,310,000 

765,000 

34,654,000 

39,144,000 

11,023,000 

7,047,000 

29,151,000 

36,543,000 

7,165,000 

6,477,000 

28,979,000 

20,834,000 

6,963,000 

4,790,000 

Egypt.. 

Tunis. 

Union of South Africa.... 

Total. 




01,868,000 



AUSTRALASIA. 

Australia; 

Queensland.. 






127,000 

2,758,000 

2,864,000 

2,502,000 

1,376,000 

24,000 

94,000 
4,189,000 
3,680,000 
2,739,000 
1,734,000 
49,000 

228,000 
3,521,000 
3,126,000 
2,765,000 
1,667,000 
23,000 

1,635,000 

13,235,000 

4,065,000 

3,639,000 

2,707,000 

396,000 

427,000 

68,869,000 

60,366,000 

35,210,000 

18,811,000 

1,026,000 

2,463,000 

36,744,000 

51,162,000 

43,831,000 

16,108,000 

492,000 



Total Australia.... 
New Zealand. 



11,229,000 

219,000 

26,677,000 

6,864,000 

184,700,000 

7,332,000 

150,800,000 

5,055,000 

Total Australasia... 




32,531,000 

192,041,000 

155,865,000 














> Including native States. * No official statistics. * Bata for 1914. 


Table 12.— Wheat: Total production of countries named in Table 1891-1915. 


Year. 

Production. 

Year. 

Production. 

Year. 

Production. 

Year. 

Production. 

1891.. .. 

1892.. .. 

1893.. .. 

1894.. .. 

1896.. .. 

1896.. .. 

1897.. .. 

Bushels. 

2,432,322,000 

2,481,805,000 

2 559,174,000 
2,660,557,000 

2 593,312,000 
2,606,330,000 
2,236,268,000 

1 

■ 

1905. 

1966. 

1907 . 

1908 . 

1909 . 

1910 . 

1911 . 


1912 . 

1913 . 

1914 . 

1915 . 

Bushels. 
3,791,951,000 
4,127,437,000 
3,585,916,000 
4,127;685,000 
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Table \^.-^Wheat: Average yield per acre in undermentioned countrieSf 1890-1916. 


Year. 

Umted 

States. 

Russia 
(Euro¬ 
pean) 1 

• Ger¬ 
many.* 

Austria * 

Hungary 

proper.* 

France.* 

United 

King¬ 

dom.* 

Average: 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

1890-1899. 

13.2 

8 9 

21 5 

16 2 


18.6 

31 2 

1900-1909.... 

14.1 

9 7 

28 9 

18 0 

17.5 

20.5 

33.1 

1910-1914. . 

14 8 

10 3 

31.7 

20 8 

18 6 

19.1 

32.4 

1906.... 

15 5 

7 7 

30 3 

20 3 

22 5 

20.2 

34.8 

1907.... 

14 0 

8.0 

20 6 

18 0 

14 9 

23.2 

35.1 

1908. .. 

14 0 

8 8 

29 7 

21 0 

17 5 

19.6 

33.4 

1909.... 

15 4 

12.5 

30.5 

19 9 

14.1 

22.0 

35.0 

1910... 

13 9 

11.2 

29.6 

19 2 

19 8 

15.9 

31 4 

1911... 

12 5 

7.0 

30 6 

19.6 

20 9 

19.8 

34.0 

1912... 

15 9 

10 3 

33.6 

22 3 

19.8 

21.0 

30 0 

1913... 

15 2 

13 5 

35.1 

19.9 

19.6 

19.9 

32 7 

1914... 

16 6 

9.4 

29.6 

•22 9 

13.1 

18.9 

33.8 

1915... 

17 0 

m.6 

28 6 

•17 8 

18 4 

16.6 

32.7 

1916. 

12.1 





16.6 


Average (1907-1916) 

14 7 





19 4 

32 8 


1 Bushels of 00 pounds * Galicia and fiukowlna not included. 

> Winchcslor bushels. * Poland not included 


Table 14. — Wheat. Acreage, production, value, erports, etc , in the United States, 

1849-1917 

Note.— Figures In ttalka are census returns; figures in roman are estimates of the Department of Agri¬ 
culture. Estimates of acres are obtamed by applying estimated percentages of increase or decrease to 
the published numbers of the preceding year^ except that a revised base is used for applying percentage 
estimates whenever new census data are available. 


Year. 

Acreage 

harvested. 

Aver¬ 

age 

yield 

per 

acre. 

Production. 

Aver¬ 

age 

farm 

price 

per 

bushel 

Dec.l 

Farm value 
Dec 1. 

Chicago cash pnce per 
bushel. No. 1 northern 
spring 

Domestic 
exports, in¬ 
cluding 
flour, fiscal 
year 

bylnnlng 

Per 

cent 

of 

crop 

ex- 

pot- 

ed. 

December. 

Following 

May. 

Low. 

High. 

Low. 

High. 


Acres. 

Bush. 

Bushels. 

Cents 

Dollars. 

Cts. 

Cts. 

Cts. 

Cts. 

Bushels. 

P.ct. 

1819... 










7,535,901 

7JS 











17'218] i** 

9.B 

1866... 

15,424,000 

9.9 


152.7 


129 

145 

185 

211 

12,646,941 

8.3 

1867... 

18.322,000 

11.6 


145 2 


126 

140 

134 

■TTh 

26,323,014 

12.4 

1868... 

18,460,000 

12.1 





88 

87 


29.717.201 

13.3 

1860... 

19,181,000 

13.6 


76.6 


63 

76 

79 




1869 ... 












1870... 

18,993,000 

12.4 


94.4 


91 

98 

113 

120 

52.574.111 

22.3 

1871... 

19,944,000 

11.6 


114.5 


107 

111 

EE9 

pa 

38,995,755 

16.9 

1872... 


12.0 


111.4 


97 

108 

112 


52.014.715 

20.8 

1873... 


12.7 


106.9 


96 

106 

105 

wnm 


82.5 

1874... 

24,967,000 

12.3 


86.3 


78 

83 

78 

04 

72,912,817 

23.7 

1875... 

26,382,000 

11.1 


89.5 


82 

91 

89 


7L 750,682 

25.6 

1876 .. 


f OBJ 


97.0 


104 

117 

130 

■ 

57,043,936 

19.7 

1877... 




105.7 


■pa 

108 

98 

■ 

92.141.626 

25.3 

1878... 

32,109,000 

13.1 


77.6 


81 

84 

91 

■ 


35.8 

1879... 

32,546,000 

13.8 


lias 


122 

133i 

1124 

■iTB 


4a 2 

1879... 

89,450,000 

WfWiM 



............. 







1880... 

37,987,000 

13.1 


95.1 


m 

109} 

101 

1121 

186,321,514 

37.4 

1881... 

37,709,000 

10.2 


119.2 


1241 

129 

123 

140 

121,892,389 

31.8 

1882... 

37,067,000 

13.6 

504,185.000 

88.4 


9l{ 

94} 

108 

1131 

147,811,316 

29.8 

1883... 

36,456,000 

11.6 

421,086,000 

91.1 


941 

99{ 

85 

041 

111,534,182 

2a5 

1884... 

39,476,000 

13.0 

512,765,000 

64.5 


6^ 


36i 

90l 

132,570,366 

25.9 

1885... 

34,189,000 

10.4 

357,112,000 

77.1 


sn 

89 

724 

79 

94,565,798 


1886... 

36,806,000 

12.4 

457.218.000 

68.7 


7M 

794 


88} 

153,804,969 

33.6 

1887... 

37,642,000 

12.1 


68.1 


751 

79j 


8 ^ 

119,625,344 

26.2 
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Table 14. — Wheat: Acreage, ‘production, value, exports, etc., in the United States, 
i549-i917—Continued. 


Year. 

Acreage 

harvested. 

Aver¬ 

age 

yield 

per 

acre. 

Production. 

Aver¬ 

age 

farm 

price 

per 

bushel 

Dec.l. 

Farm value 
Dec. 1. 

Chicago cash price per 
bushel, Na 1 northern 
spring. 

D<Hnestic 
exports, in¬ 
cluding 
flour, fls^ 
year 

be^nning 
July 1. 

Per 

cent 

of 

crop 

ex¬ 

port¬ 

ed. 

December. 

Following 

May. 

Low. 

High. 

Low. 

High. 


Acres. 

Busk. 

Bushels. 

Cents. 

Dollars. 

Cts. 

as. 

as. 

as 


Bushels. 

P.ct. 

1888... 

37,336,000 

11.1 

416,868,000 

92.6 

385,248,000 

96| 

105} 

77} 

95} 

88,600,743 

21.3 

1889... 

38,124.000 

12.9 

490.560,000 

69.8 

342,492,000 

761 

80} 

89} 

100 


109,430,467 

22.3 

1889... 

33,580,000 

13.9 

468,374,000 










1890... 

36,087,000 

11.1 

399,262,000 

83.8 

334,774,000 


02} 

98i 

1081 


106,181,316 

26.6 

1891... 

39,917,000 

15.3 

611,781,000 

83.9 

513,473,000 

89f 

93} 

80 

85= 


225,665,811 

36.9 

1892... 

38,554,000 

13.4 

616,947,000 

62.4 

322,112,000 


73 

68} 

76 


191,912,635 

37.2 

1893... 

34,629,000 

11.4 

396,132,000 

53.8 

213,171,000 

• 501 



60 


164,283,129 

41.5 

1894... 

34,882,000 

13.2 

460,267,000 

49.1 

225,902,000 

62| 

B3t 

60} 

85l 


144,812,718 

31.5 

1895... 

34,047,000 

13.7 

467,103,000 

50.9 

237.939,000 

534 

644 

574 

67 


126,443,968 

27.1 

1896... 

34,619,000 

12.4 

427,684,000 

72.6 

310.598,000 

m 

93} 

68} 

97 

; 

145,124,972 

33.9 

1897... 

39,465,000 

13.4 

630,149,000 

80.8 

428,647,000 

92 

109 

117 

185 


217,306,005 

41.0 

1898... 

44,055,000 

15.3 

676,149,000 

58.2 

392,770,000 

62} 

70 


79 

1 

222,618,420 

33.0 

1899... 

44,593,000 

12.3 

547,304,000 

58.4 

310,545,000 

64 

69} 

631 

67 

I 

186,096,762 

34.0 

1899... 

62,689,000 

12.6 

668,634,000 










1900... 

42,495,000 

12.3 

522,230,000 

61.9 

323,515,000 

69} 

741 

70 

75\ 


215,990,073 

41.4 

1901... 

49,896,000 

15.0 

748,460,000 

62.4 

467,360,000 

73 

79} 

721 

76 


234,772,516 

31.4 

1902... 

46,202,000 

14.6 

670,063,000 

63.0 

422,224,000 

711 

77} 

74} 

80 


202,905,598 

3a3 

1903... 

49,465,000 

12.9 

637,822,000 

69.5 

443,025,000 

77} 

87 

87} 

101 


120,727,613 

18.9 

1904... 

44,076,000 

12.5 

552,400,000 

92.4 

510,490,000 

115 

122 

89} 

113 


44,112,910 

8.0 

1905... 

47,854,000 

14.5 

092,979,000 

74.8 

518,373,000 

82} 

90 

80} 

87} 

97,609,007 

14.1 

1906... 

47,306,000 

15.6 

735,261,000 

66.7 

490,333,000 



84 

106 


146,700,425 

2ao 

1907... 

45,211,000 

14.0 

634,087,000 

87.4 

554,437,000 






163,043,669 

25.7 

1908... 

47,657,000 

14.0 

664,602,000 

92.8 

616,826,000 

106} 

il2 

120} 

137 


114,268,468 

17.2 

1909... 

46,723,000 

15.8 

737,189,000 










1909... 

U, tog, 000 \ 

16. i 

683,379,000 

98.6 

668,680,000 

106 

119} 

100 

119} 

87,364,318 

12.8 

1910 

45,681,000 

13.9 

636,121,000 

88.3 

561,051,000 

104 

110 

98 

106 


60,311,760 

10.9 

1911... 

49,643,000 

12.5 

621,338,000 

87.4 

543,063,000 

105 

110 

115 

122 


79,689,404 

12.8 

1912... 

45,814,000 

15.9 

730,267,000 

76.0 

555,280,000 

85 

90} 

90} 

96 


142,879,596 

19.6 

1913... 

50,184,000 

15.2 

763,380,000 

79.9 

610,122,000 

89} 

93 

96 

100 


145,500,349 

19.1 

1914... 

63,541,000 

16.6 

891,017,000 

. 98.6 

878,680,000 

115 

131 

141 

164} 

332,464,975 

37.3 

1915... 

60,469,000 

17.0 

1,025,801,000 

91.9 

942,303,000 

106 

128} 

116 

126 


243,117,026 

23.7 

1916... 

62,316,000 

12.2 

636,318,000 

160.3 

1,019,968,000 

155} 

190 

258 

340 


203,578,699 

32.0 

1917... 

45,941,000 

14.2 

650,828,000 

20a9 

1,307,418,000 

220 

220 

1 

.... 

• 




1 Figures adjusted to census basis. 


Table 15. —Winter and spring ‘wheat: Acreage, prod'uction, a‘nd farm value Dec. 1, hy 
States in 1917, a'nd United States totals, 1890-1917. 


State and 
year. 

Winter wheat. 

^ Spring wheat. 

Acreage. 

Aver¬ 

age 

yield 

per 

acre. 

Produc¬ 

tion. 

Aver- 

age 

form 

price 

Dm.1. 

1 

Farm 

value 

Dec.l. 

Acreage. 

Aver¬ 

age 

yield 

per 

acre. 

Produc¬ 

tion. 

Aver¬ 

age 

form 

price 

D^l. 

Farm 
value 
Deo. 1. 

Me. 

Acres. 

Bu. 

Bushels. 

Cts. 

Dollars. 




Cts. 

235 

236 


Vt. 






N. Y 

■ 

19.5 
19.0 

17.5 

16.5 
17.0 
14.0 
14.0 

10.5 

i 

210 

213 

205 

208 

207 

216 

217 

284 

■ 

N. J 






Pa... 






Del 






Ifd 






Va... 






W. Va 






N.C. 
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Table Ih, —Winter and spring wheat: Acreage^ produetion, and farm value Dee. ly hy 
States in 1917y and United StaUs totalsy 1890-1917 —Continued. 


Winter wheat. 


Spring wheat. 


State and 
year. 


Ga. 244,000 


Mich. 845,000 

Wis. 03,000 

Minn. 80,000 

Iowa. 170,000 

Mo. 1,800,000 


N. Dak. 

8. Dak. 120,000 

Nebr. 597,000 

Kana. 3,713,000 

Ky. 750,000 


Tenn. 525,000 

Ala. 93,000 

MLss. 14,000 

Tex. 1,350,000 

Okla. 3,100,000 

Ark. 210,000 

Mont. 605,000 

Wyo. 75,000 

Colo. 336,000 

N.Mex. 134,000 

Ariz. 33,000 

Utah. 230,000 

Nev. 4,000 

Idaho. 310,000 

Wash. 505,000 

Orog. 420,000 

Cal. 375,000 

U.S.. 27,430,000 


Aveiv 


Aver- 

age 

yield 

Produo- 

.age 

farm 

per 

acre. 


price 

Dec.l. 

JJtt. 

Bushels. 

Cts. 

10.5 

1,838,000 

290 

8.5 

2,074,000 

290 

22.0 

41,140,000 

204 

18.5 

33,392,000 

203 

19.0 

30,400,000 

201 

18.0 

15,210,000 

204 

24.0 

2,232,000 

202 

18.0 

1,440,000 

202 

17.5 

2,975,000 

190 

15.3 

27,540,000 

JL96 

14.0 

1,680,000 

196 

12.0 

7,164,000 

195 

12.3 

45,670,000 

198 

12.0 

9,000,000 

212 

9.2 

4,830,000 

222 

10.0 

930,000 

270 

15.0 

210,000 

300 

12.0 

16,200,000 

210 

11.5 

35,650,000 

194 

16.0 

3,360,000 

201 

13.0 

7,865,000 

192 

20.0 

1,500,000 

200 

23.0 

7,728,000 

193 

10.0 

1,340,000 

215 

25.0 

825,000 

210 

14.0 

3,220,000 

178 

26.0 

104,000 

180 

18.0 

5,580,000 

182 

21.5 

10,858,000 

193 

20.0 

8,400,000 

182 

19.8 

7,425,000 

200 

15.2 

418,070,000 

202.9 


Dollars. 

5,330,000. 

6,015,000. 

83,926,000. 

67,786,000. 

61,104,000. 


Aver¬ 


Aver- 


age 

yield 

Produc¬ 

tion. 

age 

farm 

Farm 

value 

per 

price 

Dec. 1. 

acre. 


Dec.l. 


Bu. 

Bushels. 

Cts. 

DoUars. 


>,000 146,000 21.2 3,096,000 202 6,252,000 

>,000 3,230,000 17.5 56,525,000 202 114,180,000 

),000 250,000 21.5 5,375,000 199 10,696,000 


8.0 56,000,000 200 112,000,000 


t,000 3,596,000 14.0 50,344,000 196 

>,000 400,000 16.5 6,600,000 195 

^000 44,000 6.0 264,000 198 


98,674,000 

12,870,000 

523,000 


10,723,000 . 
2,511,000. 

630,000 . 
34,020,000 . 
69,161,000. 


6,754,000.. 

15,101,000 1,122,000 
3,000,000 123,000 


2,881,000 

1,732,000. 

5,732,000 

187,000 


9.0 10,098,000 192 
22.0 2,706,000 200 
22.0 5,808,000 193 

18.0 1,242,000 215 


19,388,000 

5,412,000 

11,209,000 


10,156,000 375,000 

20,956,000 1,3.50,000 
15,288,000 401,000 

14,850,000. 


27.0 2,430,000 178 
28.0 1,036,000 180 

22.0 8,250,000 182 
13.6 18,360,000 193 
11.0 4,411,000 182 


4,325,000 

1,865,000 

15,015,000 

35,435,000 

8,028,000 



> Cexutua acreage and productien. 
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Table 16 .—Winter <md spring wheat: Yield per acre in States producing bothffor 10 

years. 

WINTER WHEAT. 


Yield per acre (bushels). 


state. 

lO-year 

aver., 

1908- 

1917. 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

Wisconsin. 

20.4 

19.5 

20.4 

20.0 

17.5 

19.5 

20.1 

21.5 

23.0 

19.0 

24.0 


17.4 






16.2 

19.5 

19.5 

14.0 

18.0 

Iowa. 

20.9 

21.0 

21.6 

21.2 

19.7 

23.0 

23.4 

21.6 

21.5 

18.5 

17.5 


15.2 






9.0 

14.0 

20.5 

18.5 

14.0 

Nebraska. 

17.4 

17.8 

19.4 

16.5 

13.8 

IS-O 

18.6 

19.3 

18.5 

20.0 

12.0 

Kansas. 

13.8 

12.8 

14.5 

14.2 

10.8 

15.5 

13.0 

20.5 

12.5 

12.0 

12.3 

If on tana__ 

24.5 


32.5 

22.0 

31.7 

24.5 

25.6 

23.0 

27.0 

21.5 

13.0 

Wyoming. 

25.2 

25.0 

32.5 

25.0 

26.0 

28.0 

25.0 

24.0 

26.0 

21.0 

20.0 

Colorado. 

23.4 


29.7 

23.0 

18.0 

24.5 

21.1 

25.0 

26.0 

20.0 

23.0 

New lU’wxino. 

19.6 

. 


20.0 

25.0 

20.0 

18.6 

25.0 

22.0 

16.5 

10.0 

Utah. 

21.8 

23.0 

24.0 

20.5 

20.0 

24.0 

23.0 

25.0 

25.0 

20.0 

14.0 

Nevada.... 

25.2 


24.0 

24.0 

23.0 

27.5 

23.0 

29.0 

26.0 

21.5 

20.0 

Idaho. 

26.9 

30.6 i 

29.0 

23.7 

31.5 

28.7 

27.4 

27.5 

29.0 

24.0 

18.0 

Washington. 

25.6 

24.5 

25.8 

20.5 

27.3 

27.6 

27.0 

26.5 

27.6 

26.5 

21.5 

Oregon. 

22.7 

23.2 

21.0 

23.7 

22.2 

26.8 

21.4 

22.0 

24.0 

23.0 

;20.0 

United States... 

13.7 

14.4 

15.8 

15.9 

14.8 

15.1 

16.5 

19.0 

16.3 

13.8 

15.2 


SPRING WHEAT. 


Wisconsin. 

18.4 

17.5 

19.0 

18.7 

14 6 

18.5 

18.6 

17.0 

22.5 

16.6 

21.2 

Minnesota. 

14.0 

12.8 

16.8 

1G.0 

10.1 

15.6 

16.2 

10.5 

17.0 

7.6 

17.6 

Iowa. 

16.4 

15.5 

14.7 

20.9 

13.8 

17.0 

17.0 

13.5 

16.7 

13.0 

21.5 

South Dakota. 

11.3 

12.8 

14.1 

12.8 

4.0 

14.2 

9.0 

9.0 

17.0 

6.3 

14.0 

Nebraska... 

13.4 

13.0 

14.0 

13.9 

10.0 

14.1 

12.0 

11.5 

16.0 

12.5 

16.5 

Kansas. 

9.7 

5.5 

11.5 

8.4 

4.2 

15.0 

8.5 

16.0 

12.0 

10.6 

6.0 

Montana. 

21.5 

24.2 

28.8 

22.0 

25.2 

2.3.5 

21.5 

17.0 

26.0 

18.0 

9.0 

Wyoming. 

Colorado. 

25.1 

26.5 

27.0 

25.0 

26.0 

29.2 

25.0 

22.0 

27.0 

22.0 

22.0 

22.2 

21.0 

29.4 

21.9 

19.5 

24.0 

21.0 

22.5 

21.0 

19.5 

22.0 

New Mexico. 

21.6 

25.0 

24.5 

20.0 

20.5 

22.0 

19.0 

23.0 

22.5 

21.5 

18.0 

Utah. 

27.0 

27.6 

28.6 

25.3 

27.0 

29.2 

28.0 

25.0 

28.0 

25.0 

27.0 

Nevada. 

30.3 

30.0 

28.7 

29.0 

32.6 1 

30.2 

31.0 

.30.0 

32.0 

31.5 

28.0 

Idaho. 

25.3 

25.4 

26.0 

20.4 i 

29.0 

28.3 

28.0 

24.0 

26.5 

23.5 

22.0 

Washington. 

18.6 

15 0 

20.6 

14.5 

19.6 

20.4 

19.0 

20.0 

22.2 

21.5 

13.6 

Oregon. 

17.7 

16.5 

18.7 

18.0 

17.7 

19.6 

19.5 

16.5 

17.0 

23.0 

11.0 

United States... 

13.1 

13.2 

15.8 

11.0 

9.4 < 

17.2 

13.0 

11.8 

18.4 

8.8 

12.6 


Table 17 .—All wheat: Acreage^ production^ and total farm value^ by States^ 1916 and 1917, 

























































618 YearlooJc of the Department of Agriculture. 

WHEAT—Continued. 


Table 17 .—All wheat: Acreage^ productioUf and total farm valuer by States^ 1916 and 

1917 —Continued. 



Table 18.— Wheat: Production and distribution in the United Statesj 1897-1917. 

[000 omitted.] 
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Table 19. — Wheat: Yield per acre, price per Imhel Dec. 1. and mlue per acre, by Statee. 
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Table 20 .—Winter and spring wheat: Condition of crop^ United StateSf onjirst-of mmiihs 
• named, 1890-1918. 


winter.wheat. Spring wheat. 


Decom- 

Year her of When When 

pre- April. May. June. har- June. July. August, har- 

vious vested. vested, 

year. 

P. ct. P. ct. p. ct. P. ct. P. ct. P. et. P. ct. P. ct. P. ct. 

1890.. 95.3 81.0 80.0 7ai 76.2 91.3 94.4 83.2 79.7 

1891 . 98.4 96.9 97.9 96.6 96.2 92.6 94.1 96.5 97.2 

1892 . 85.3 81.2 84.0 88.3 89.6 92.3 90.9 87.3 81.2 

1803 . 87.4 77.4 75.4 75.5 77.7 86.4 74.1 07.0 08.9 

1804 . 91.5 86.7 81.4 83.2 83.9 88.0 68.4 67.1 G9.9 

1895 . 89.0 81.4 82.9 71.1 65.8 97.8 102.2 95.9 94.9 

1896 . 81.4 77.1 82.7 77.9 75.6 99.9 93.3 78.9 73.8 

1807 . 99.5 81.4 80.2 78.5 81.2 89.6 91.2 86.7 80.8 

1808 . 86.7 86.5 90.8 86.7 100.9 95.0 96.5 91.7 

1899 . 92.6 77.9 76.2 67.3 65.6 91.4 91.7 83.6 77.2 

1900 . 97.1 82.1 88.9 82.7 80.8 87.3 55.2 50.4 56.1 

1901 . 97.1 91.7 94.1 87.8 88.3 92.0 95.6 80.3 78.4 

1902 . 86.7 78.7 76.4 76.1 77.0 95.4 92.4 89.7 87.2 

1903 . 99.7 97.3 92.6 82.2 78.8 95.9 82.5 77.1 78.1 

1904 . 86.6 76.5 76.5 77.7 78.7 93.4 93.7 87.5 66.2 

1905 . 82.9 91.6 92.5 85.5 82.7 93.7 91.0 89.2 87.3 

1903. 94.1 89.1 90.9 82.7 85.6 93.4 91.4 86.9 83.4 

1907 . 94.1 89.9 82.9 77.4 78.3 88.7 87.2 79.4 77.1 

1908 . 91.1 91.3 89.0 86.0 80.6 95.0 89.4 80.7 77.6 

1900. 85.3 82.2 83.5 80.7 82.4 95.2 92.7 91.6 88.6 

1910 . 95.8 80.8 82.1 80.0 81.5 92.8 61.6 61.0 63.1 

1911 . 82,5 83.3 86.1 80.4 76.8 94.6 73.8 59.8 56.7 

1912 . 86.6 80.6 79.7 74.3 73.3 95.8 89.3 90.4 90.8 

1913 . 93.2 91.6 91.9 83.5 81.6 93.5 73.8 74.1 75.3 

1914 . 97.2 95.6 95.9 92.7 94.1 95.5 92.1 75.5 68.0 

1915 . 88.3 88.8 92.9 8.').8 84.4 94.9 93.3 93.4 94.6 

1916 . 87.7 78.3 82.4 73.2 75.7 88.2 89.0 63.4 48.6 

1917 . 85.7 63.4 73.2 70.9 75.9 91.6 83.6 68,7 71.2 

1918 . 79,3 .;. 


Table 21. — Winter wheat: Per cent of area sown which was abandoned {not harvested). 


Year. 

Per cent. 

Year. 

Percent. 

Year. 

Per cent. 

1902. 

15.2 

1908. 

4.2 

1914. 

3.1 

1903. 

2.8 

1909. 

7.5 

1915. 

2.7 

1904. 

15.4 

1910. 

13.7 

1916. 

11.4 

1905. 

4.6 

1911. 

10.7 

1917. 

31.0 

1906. 

5,5 

1912. 

20.1 



1907. 

11.2 

1913. 

4.7 




Table 22.— Wheat: Farm price per bushel on first of each month, by geographical divisions, 

1916 and 1917. 


N. Central N. Central 
States east States west 
of Miss. B. of Miss. K. 


January. 

February... 

March.. 

April. 

May.. 

June. 


July. 

August. 

September.. 

October. 

November.. 

Peoembtf... 


1917 1916 1917 1916 1917 1916 1917 1916 1917 1916 1917 1916 1917 1916 

cts. cts. cts. as. Os. Os. Os. Os. as. as. as. cts. as. as. 

150.3 103.8 152.3 110.0 163.7 119.0 160.4 111.2 150.3 101.9 156.6 106.0 136.6 88.1 

164.8 113.9 174.3 121.7 176.9 129.0 173.3 121.0 163.7 114.6 175.1 110.6 150.8 99.3 

164.4 102-9 174.6 113.6 178.1 123.1 174.7 109.6 163.8 99.6 170.7 100.4 149.6 94.3 

180.0 98.6 190.4 109.7 192,7 117.9 187.6 104.7 182.8 97.0 187.8 103.4 160.2 86.6 

245.9 102.5 254.6 111.6 264.8 117.7 259.1 109.0 249.9 102.1 259.5 104.9 214.9 88.9 

248.5 100.0 266.4 105.8 273.5 115.6 257.5 104.9 242.3 99.1 262.1 106.4 236.5 80.0 

220.1 93.0 236.4’ 99.5 234.4 109.5 221.3 90.4 217.8 92.0 221.5 92.0 214.0 83.7 

228.9 107.1 215.9 108.9 227.3 115.0 221.3 114.4 241.9 108.5 246.5 109.4 301.7 91.0 

209.7 131.2 20a6 131.3 22f.l 133.7 201.8 135.8 207.2 132.6 224.4 137.3 208.9 118.4 

200.6 136.3 205.6 138.4 225.3 140.8 203.8 143.5 199.1 136.0 202.1 142.4 191.0 121.5 

200.0 158.4 207.7 166.0 226.1 164.5 204.2 166.6 198.0 159.5 206.1 167.1 189.2 138.2 

200.9 160.3 206.8 163.6 223.0 170.7 292.9 167.3 198.5 159.7 203.6,168.6 190.6 149.1 


201. l| 128.71 202.5 132. ffl 217.81 132.4 205.21 128.31 19&5[ 126.61 22a sl 123.31 188.2 119.8 
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Table 23. — Wheat: Wholesale price per hushd^ 191i-19t7, 



July. 



209 

240 

217 

300 

225 

255 

210 

273 

2281^ 

295 

330 

360 

August. 

J!) 

(») 

212 

238 

223 

300 

215 

250 

214 

2571^ 

215 

305 

340 

390 

September.... 

m 

231 

222 

220 

220 

200 

219 

220 

216 

227 

215 

221 

340 

365 

October. 

229 

229 

222 

224 

220 

220 

217 

219 

215 

215 

215 

215 

350 

350 

November.... 

229 

229 

222 

224 

220 

220 

217 

219 

215 

215 

215 

215 

350 

350 

December. 

229 

229 

222 

224 

220 

220 

217 

219 

215 

215 

215 

215 

350 

350 

July-Dee.. 

229 

231 

2G9 

240 

217 

300 

215 

255 

210 

273 

215 

3G5 

330 

390 


1 No. 1 northern spring in 191ft-17. »Nominal. 

* N orthem club, in 1913. White, subsequent to 1913. 
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Tablb 24. —Wheat flour: Wholesale price per barrel, 1912-1917. 




Chicago. 


Cincinnati. 

• 

New York. 

St. Louis. 

Date. 

Winter patents. 

Spring patents. 

Winter family. 

Spring patents. 

Winter patients. 


Low. 

High. 

Low. 

nigh. 

IvOW. 

High. 

Low. 

High. 

Low. 

High. 

1912. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

DolU. 

Jan.-June. 

3.76 

5.45 

4.50 

5.60 

3.40 

4.50 

4.25 

5 50 

4.40 

6.85 

July-Dec. 

4.60 

5.30 

4.00 

5.30 

4.00 

4.50 

4.50 

5.20 

4.20 

5.60 

1913. 











Jan.-June. 

4.30 

5.10 

4.10 

5.60 

3.25 

4.15 

4.40 

5.00 

4.30 

5.15 

July-Dec. 

3.90 

4.35 

4.00 

5.50 

2.90 

3.50 

4.40 

5.00 

3.70 

4.55 

1914. 











Jan.-June. 

3.50 

4.40 

4.00 

5.50 

3.20 

3.50 

4.50 

5.10 

3.35 

4.35 

July-Dec. 

3.45 

5.50 

4.00 

6.90 

3.05 

4.90 

4.35 

7.00 

3.35 

5.70 

1915. 











Jan.-June. 

5.10 

7.80 

5.50 

6.75 

4.75 

6.65 

5.50 

8.25 

5.10 

7.50 

July-Dec. 

4.50 

5.75 

4.50 

6.90 

4.65 

5.66 

4.90 

7.25 

4.60 

6.90 

1916. 











January. 

5.65 

6.80 

6.60 

6.20 

5.15 

5.40 

6.25 

7.25 

6.25 

6.10 

February. 

6.60 

6.60 

5.60 

6.85 

5.40 

5.50 

5.45 

7.25 

5.25 

6.10 

March. 

5.30 

5.75 

6.10 

5.65 

5.15 

5.35 

6.70 

6.40 

5.10 

5.40 

April. 

May. 

6.50 

6.25 

5.65 

6.10 

5.16 

5.25 

6.05 

6.60 

5.20 

5.50 

5.30 

5.80 

5.40 

6.90 

5.10 I 

5.35 

5.80 

6.50 

4.90 

5.35 

Juno. 

5.00 

5.60 

5.00 

5.60 

4.50 1 

5.35 

5.50 

6.15 

4.75 

5.05 
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Table 2^.—Wheat and flour: International trade^ calendar years 1909-1916 


le (propared 
Table 10.] 


[000 omitted.] 


Austria-Hungary... 
Belgium. 


Other countries.. 


Wheat. 

Average 

1915 1916 

1909-1913 

(prehm.) (prelim.) 1 

Bushels. 

Bushels. Bushels. 

89,102 

92,281 84,321 

41,997 

5,617 . 

36 


19,607 


48,781 

26,505 . 

8,840 


74,247 

151,900 191,218 

2,221 

12 ......... 

12,214 


53,397 

1,807 1 

49,106 


155,752 

7,018 8,656 

53,316 

2a5,830 154,050 

16,210 

12,466 . 

624,827 

1 

503,436 . 


Wheat and flour. 


Barrels . Barrels. Barrels. Bushels.\Bushels.xBusltels. 


1,365 1,306 1,623 95,! 


49,732 12,365 

906 . 


98,155 91,625 


3,154 2,586 


22,694 . 

51,510 29,207 


534 . 11,244 . 

3,694 5,569 7,921 90,871 176,959 226,862 

83 5 . 2,593 34 . 

1,986 . 21,149 . 

222 5 10 54,394 1,830 44 

725 . 52,370 . 

1,337 1,081 1,440 161,766 11,885 15,134 

10,443 15,681 14,379 100,310 276,393 218,755 


30,412 24,102 


26,748 28,332 . 745,194 | 630,930 


INTO— 

Belgium. 

73,826 



31 



73,967 



Bra^l. 

12,283 

13,622 

15,574 

1,825 

1,449 

1,329 

20,495 

20,142 


British South Africa 

3,425 

3,611 

3,772 

729 

384 

452 

6,708 

5,339 

5,806 

Denmark. 

4,088 

2,334 


583 

421 


6,711 

4,228 


France. 

38,172 

61,417 

82,841 

117 

3,413 

5,246 

38,698 

76,775 

109,393 

Germany. 

88,982 

172 

89,755 


Greece. 

6,973 

6,037 


13 

163 


7,034 

6,771 


Italy. 

52,775 

82,751 

67,260 

15 

91 

1,517 

52,866 

83,161 

74,088 

Japan. 

2,629 

817 

644 

192 

21 

10 

3,495 

911 

687 

Netherlands. 

66,896 

23,782 

27,651 

2,168 

1,108 

576 

76,653 

28,768 

30,242 

Pmtugal. 

3,228 

4,827 



3,228 

4,827 

Spain. 

4,468 

13,647 

11,571 

i 

10 

16 

4,471 

13,692 

11,641 

Sweden. 

6,771 

8,784 

82 

257 


7,140 

9,940 


Switzerland. 

16,558 

17,726 

21,971 

517 



18,885 

17,726 

21,971 

United Kingdom... 

192,134 

165,179 

186,425 

6,005 

5,752 

5,646 

219,156 

191,063 

217,476 

Other countries. 

21,790 

23,772 

11,070 

5,882 

71,574 

50,243 

Total. 

594,998 

428,306 


23,520 

18,951 


700,836 

513,586 
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Table 26.— Oair. Area and ■production in undermentioned countrieSf 1915-1917. 


Country. 

Area. . 

Production. 

1915 

1916 

1917 

1915 

1916 

1917 

NORTH AMERICA. 

United States. 

Canada: 

New Brunswick. 

Acres. 

40,996,000 

Acres. 

41,527,000 

Acres. 

43,572,000 

Bushels. 

1,549,030,000 

Bushels. 

1,251,837,000 

Bushels. 

1,587,286,000 

* 201,000 
1,400,000 
3,095,000 
1,327,000 
3,201,000 
1,822,000 
379,000 

198,000 

1,073,000 

1,991,000 

1,444,000 

3,792,000 

2,124,000 

374,000 


5,560,000 

42,182,000 

122,810,000 

63,965.000 

171,765,000 

102,692,000 

14,710,000 

6,039,000 

24,411,000 

50,771,000 

48,439,000 

163,278,000 

102,199,000 

15,074,000 


Ontario. 






Saskatchewan. 



Other. 



Total Canada. 

Mexico. 

Total. 



11,425.000 

1 10,996,000 


523,684,000 

410.211,000 


(0 

(0 

U) 

17,000 

17,000 





2,072,731,000 

1,662,065.000 


SOUTH AMERICA. 

Argentina. 

Chile. 

Uruguay. 

Total. 





2,869,000 

152,000 

82,000 

2,565,000 

161,000 

105,000 

2,525,000 

0) 

142,000 

49,397,000 

7,104,000 

933,000 

75.280,000 

6,350,000 

2,283,000 

31,781,000 

0) 

1,926,000 




57,434.000 

83,913,000 






EURO»»E. 

Austria-Hungary: 

Austria. 

Hungary proper. 

Croatia-Sfavonia. 

Bosnia-Herzegovina.. 

Total Austria-Hun¬ 
gary. 

<2,663,000 

2,664,000 

i 

I 

*57,625,000 

81,925,000 

5,000,000 

4,000.000 

SI 

0) 

I 




147,550,000 



Belgium. 

Bulgaria. 

Denmark. 

Finland. 

France ». 

Germany. 

Italy. 

Nctnerlands. 

Norway. 

Roumania. 






*686,000 
*379,000 
1,024,000 
<987,000 
8,062,000 
11,404,000 
1,208,000 1 
358,000 
306,000 1 
1,065,000 

0) 

(«) 

1,042,000 

0) 

7,777,000 

0) 

1 ,1,122,000 

1 343,000 

1 297,000 

1,068,000 

981,000 

7,7y,000 

1,107,000 

371,000 

307,000 

(*) 

40,000,000 

9,545,000 

42,859.000 

22,000,000 

238,551.000 

412,400,000 

31,443,000 

20,692,000 

10,318,000 

29,054,000 

7,^2,000 

42,286,000 

U) 

277,179,000 

U) 

28,742,000 

22,240,000 

13,502,000 

28,935,000 

8 

37,685,000 

237,^4^,000 

(0 

33,880,000 

18.594,000 

11,806,000 

(») 

Russia: 

Russia proper *. 

Poland. 

Northern Caucasia... 

Total. 

1 

33,945,000 

(') 

985,000 

34,706,000 

!:! 


757,308,000 

(•) 

25,267,000 

843,249,000 


34,930,000 



782,575,000 

. 


Serbia. 

Spain. 

Sweden. 

United Kingdom: 

England. 

0) 

1,403,000 

1,970.000 

0) 

1,308,000 

1,954,000 

(') 

1,42.5,000 

1,929,000 

4,000,000 

36,949,000 

91,311,000 

0) i 

32,163,000: 
93,089,900 

33,048,000 

70.754,000 

1,888,000 

199,000 

983,000 

1,089,000 

1,862,000 

222,000 

991,000 

1,072,000 


78,409,000 

7,305,000 

40,313,000 

58,065,000 

77,676,000 

8,237,000 

37,362,000 

52,774,000 


WidpA. 



Gotland. 

Ireland. 

1,040,000 


Total United King¬ 
dom. 



4,159,000 

4,147,000 


184,092,000 

176,049,900 


Total. 






2,103,339,000 










1 No omcial statistics. * Data for 1910. 

* Oalicia aiid Biikowina not Included. * Excludes territory occupied by the enemy. 

• Data for 1914. 
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Table 26. — Oats: Area and production in undermentioned countries^ 1916~1917 — Contd. 


„ ^ Area. Production. 

Country.__ 


ASIA. 

Cyprus.. 

Russia: 

Central Asia (4 Qov- 

emments oQ. 

Siberia (4 Qovem- 


Transoauoasla (1 

Oovemment of).. 2,000 

Total. 6,140,000 .. 84, 839,000 

Total. 85,244,000 

AFRICA. “ ==-== ====== 

Algeria. 590,000 636,000 682,090 15,082,000 

Tunis. 148,000 164,000 124,000 3,445,000 

Union of South Africa.... (>) 0) 250,000 > 9,661,000 

Total. 28,188,000 

AUSTRALASIA. ===== ====== 

Australia: 

S uecnsland. 3,000 (*) . 44,000 

ew South Waies.... 43,090 .58,030 512.000 

Victoria. 435,000 354,000 1,608.000 

South AustraUa. 141,000 127,000 368,000 

Western Australia.... 96,000 104,000 465,000 

Tasmania. 67,000 78,000 1,342,000 

Total Australia. 775,000 722,000 724,000 4,311.000 

New Zealand. 288,000 213,000 178,000 11,436,000 


Area. 

Production. 

1915 

1916 

1917 

1015 

1916 

1917 

Acres. 

(>) 

Acres. 

0) 

Acres. 

0) 

Bushels. 

405,000 

Bushels. 

(0 

Bushels. 

0) 

986,000 

0) 

0) 

16,422,000 

0) 

(>) 

5,161,000 

0) 

(0 

68,381,000 

(>) 

(■) 

2,000 

0) 

0) 

36,000 


0) 


AFRICA. 

Algeria. 

Tunis. 

Union of South Africa. 


13,140.000 18.601,000 

2,067,000 3,996,000 

0) 6.928,000 


3,000 

43,090 

435,000 

141,000 

96,000 

67,000 

(*) 

.58,030 

354,000 

127,000 

104,000 

78,000 


44,000 
512,000 
1,608, €00 
368,000 
465,000 
1,342,000 

2,000 
1,344,000 
9,329,000 
2,134 000 
1,538,000 
2,189,000 

. 

775,000 

288.000 

722,000 1 
213,000 1 

724,000 , 
178,000 

4,311,000 

11,436.000 

16..539.000 
7,653,000 

20,751,000 
5,470,000 

1,063,000 

935,000 1 

902,000 

15.777,000 

24,192,000 

26,221,000 

. 1 

. 


1 4,362,713,000 


1 

1 . 


^ No ofneial statistics. > Census of 1911. * Loss than 500 acres. 

Table 27. — Oats: Total production in countries named in Table 1895-1915. 

X. 

Production. 

Year. 

Production. 

Year. Production. Year. Prodnetion. 


Bushels. 
3,008,154,000 
2,847,116,000 
2,633,971,000 
2,903,974,000 
3,256,256,000 
8,166,002,000 

1901 . 

1902 . 

1903 . 

1904 . 

1905 . 

1906 . 

Bushels. 

2,862,615,000 

3,626,308,000 

3,378,034,000 

3,611,302,000 

3,510,167,000 

3,544,961,000 

Bushds. Bushels. 

1907 . 3,603,896,000 1913 4,697,437,000 

1908 . 3,501,012,000 1914 4,034,857,000 

1909 . 4,312,882,000 1915 4,362,713,000 

1910 . 4,182,410,000 

1911 . 3,808,561,000 

1912 . 4,617,394,000 


Table 28. — Oats: Average yield per acre 

in undermerUioned countries^ 1890-1916. 

Year. 

United 

States. 

Russia 

(Euro- 

peaa).i 

Ger¬ 

many.^ 

Austria.! 

Hungary 

proper.! 

France.* 

United 

King¬ 

dom.* 


roge: 

1800-1899.1 

Bushels. 

Bushels 

26.1 

17. t 

1900-1909. i 

29.3 

2a( 

1010-1914. 

30.5 

21. t 


25.3 

29.8 
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Table 29. — Oats: Acreage^ production, value, exports, etc., in the United States, 

1849-1917. 

Note.— Flj^es In italics are census returns; figures In roman are estimates of the Department of Agri- 
ou’.turo. Kstimutes of acres are obtained l>y applying estimated percentages of Increase or deorease to 
the published numbers of the preceding year, exc6pt that a revised base is used for applying percentage 
estimates whenever new census data are available. 


Year. 

Acreage. 

Aver¬ 

age 

yield 

per 

acre. 

Produc¬ 

tion. 

Aver¬ 
age 
farm 
price 
per 
bushel 
Doc. 1. 

Farm 
value, 
Dec. 1. 

Chicago cash price per 
bushel, contract.) 

Domestic 

exports, 

including 

Imports 
during 
fiscal 
year 
begin- 
nmg 
July l.» 

December. 

Following 

May. 

oatmeal, 
fiscal 
year be¬ 
ginning 
July 1.* 

Low. 

High. 

Low. 

High. 


Acres. 

Bush. 

Bushels. 

Cts. 

Dollars. 

Cts. 

Cts. 

Cts. 

Cts. 

Bushels. 

Bushels. 

184.9 .. 



148,584,cm 









1S59 .. 



172,643,000 









1866.. 

8,864.000 

30.2 

268,141,000 

35.1 

94,058,000 

36 

43 

59 

78 

825,896 

778,198 

1867.. 

10,082,000 

27.6 

278,698,00(] 

44.5 

123,903,000 

62 

57} 



122,554 

780,798 

1868.. 

9,666,000 

26.4 

254,’961,000 

41.7 

106,3.56, (X)0 

43 

49} 

563 

62} 

48i;S71 

326; 659 

1869.. 

9,461,000 

30.5 

288,334,000 

as.o 

109,522,000 

40 

442 

46} 

53} 

121,517 

2,266,785 

1869.. 



£S2,lO7,0O€ 









1870.. 

8,792,000 

28.1 

247,277,000 

39.0 

96,444,000 

37J 

41 

471 

51 

147,572 

599,514 

1871.. 

8,366,000 

30.6 

255,743,000 

36.2 

92,591,000 

30J 

33 

342 

42} 

262,975 

53.5,250 

1872.. 

9,001,00C 

30.2 

271,747,OOC 

29. i 

81, .30-1,000 

2:c 

2^ 

30 

34 

714,072 

225,555 

1873.. 

9,752,000 

27.7 

270,340,000 

34. f 

93,474,000 

34 

40j 

44 

48} 

812,873 

191,802 

1874.. 

10,897,000 

22.1 

240,369,000 

47.1 

113,134,000 

613 

54} 

571 

61} 

604,770 

1,500,040 

1875.. 

11,915,000 

29.7 

354,318,000 

32.0 

113,441,000 

29} 

30} 

28» 

31} 

1,466,228 

121,547 

1876.. 

13,359,000 

24.0 

320,884,000 

32.4 

103,845,000 

313 

34} 

37} 


2,851,128 

41,597 

1877.. 

12,826,000 

31.7 

406,394,000 

28. \ 

1I.>,.546,(XX) 

2ll 

27 

23 

27 

3,715,479 

21,391 

1878.. 

13,176,000 

31.4 

413,579,000 

24.6 

101,752, (XXI 

192 


211 

30} 

5,452,136 

13,395 

1879.. 

12,684,000 

28.7 

363,761,000 

38.1 

120, ,53.3, OOC 

32 J 

362 

29} 

31} 

766,366 

489,578 

1879 .. 

16,146,000 

£6.3 

407,869,000 









1880.. 

16,188,000 

25. S 

417,885,000 

36.0 

150,244,000 

2f)i 

33} 

36} 

39} 

402,9(M 

64,412 

1881.. 

16,832,000 

24.7 

416,481,000 

46.4 

193,199,000 

43} 46i 

m 

66| 

626,690 

1,8.50,983 

1882.. 

18,495,000 

26.4 

488,251,000 

37.5 

182,978, (KX) 

313 

41} 

38} 

42? 

461,496 

815,017 

1883.. 

20,325,000 

28.1 

571,302,000 

32.7 

187,010,000 

291 

36| 

30| 

341 

3,274,622 

121,069 

1881.. 

21,301,000 

27.4 

583,628,000 

27.7 

161,528,000 

22} 

25} 

34} 

37 

6,203,104 

94,310 

1885.. 

22,784,000 

27.6 

629,409,000 

28.5 

179,632,000 

27 

29 

261 

298 

7,311,306 

149,480 

1886.. 

23,658,000 

26.4 

624,134,000 

29.8 

186,138,000 

25\ 

27} 

25} 

27} 

1,371,635 

139,575 

1887.. 

25,921,000 

25.4 

659,618,000 

30.4 

200,700, (XX) 

28S 

30J 

m 

38 

.573,080 

123,817 

1888.. 

26,998,000 

26.0 

701,735,000 

27.8 

19.5,424,000 

25 

261 

213 

23J 

1,191,471 

131,501 

1889.. 

27,462,000 

27.4 

751,515,000 

22.9 

171,781, OX) 

20 

21 

21 ! 

30 

15,107,2:48 

153,232 

1889 .. 

£8,891,000 

£8.6 

809,251,000 









1890.. 

26,431,000 

19.8 

623,621,000 

42.4 

222,018,000 

m 

431 

4.5} 

64 

1, .382,836 

41,848 

1891.. 

25,582,000 

28.9 

738,394,000 

31.5 

232,312,000 

311 


28} 

33} 

10,586,644 

47,782 

1892.. 

27,064,000 

24.4 

661,035,000 

31.7 

209,254,000 

2r>f 

31} 

28| 

32i 

2,700,793 

49,433 

1893.. 

27,273,000 

23.4 

638,855,000 

29.4 

187, .576,000 

27? 

29} 

32} 

36 

6,290,229 

31,759 

1894.. 

27,024)000 

24.5 

662,037,000 

32,4 

214,817,0(» 

282 

24 

27} 

302 

1,708,824 

330,318 

1895.. 

27,878,000 

29.6 

824,444,000 

19.9 

163,055,000' 

168 

17} 

18 

19f 

15,156,618 

66,602 

1896.. 

27,566,000 

25.7 

707, .346,000 

18.7, 

132,485, (XX) 

16} 

182 

IftJ 

182 

37,725,083 

131,204 

1897.. 

25,730,000 

27.2 

608,768,000 

21.2 

147,975,000 

21 

23? 

26 

32 

73,880,307 

25,093 

1898. . 

25,777,000 

28. 4 

730,907,000 

25.5 

186,40.5, (XX) 

26 

272 

24 

272 

3.3, .534,362 

28,098 

1899. . 

26,341,000 

30.2 

796,178,000 

24.9 

198,168,000 

22} 

23 

21} 

23 } 

4.5,048,857 

64,576 

1899 .. 

£9,6^,000 

31.9 

941,389,000 





1 * 




1900.. 

27,365,000 

29.6 

809,126,000 

25.^ 

208,669,000 

21} 

.... 

22| 

27Z 

31 

42,268,931 

32,107 

1901. . 

28,541,000 

25.81 

730,809,000 

39.9i 

293,659,0001 

42 

48} 

41 

49} 

13,277,612 

38,978 

1902.. 

28,653,000 

31.5 

987,8^13, (KX) 

30.7 

30.3,685,00(1 

29} 

32 

33} 

38} 

8,381,805 

150,065 

1903.. 

27,638,000 

28.4 

784,094, (XX) 

34.1 

2<i7,662,000 

34} 

38 

39 

442 

1,960,740 

183,983 

1904.. 

27,843,000 

32.1 

894,596,000 

31.3 

279,900,000 

28} 

32 

28 

32 

8,394,692 

55,609 

1905.. 

28,047,000 

34.0 

953,216,000 

29.1 

277,048,000 

29} 

323 

32 

34! 

48,434,541 

40,025 

1906.. 

30,959,000 

31.2 

964,905,000 

31.7 

306,293,000 

33 

352 

44 

48}j 

6,386,334 

91,289 

1907.. 

31,837,000 

23.7 

751,443,000 

44.3 

334,568,000 

m 

6 OI 

52 

56}, 

2,518,855 

383,418 

1908.. 

32,344,000 

25.0 

807,156,000 

47.2 

381,171,000 

48} 

50} 

56 

62} 

2,333,817 

6,691,700 

1909.. 

33,201,000 

30.3 

1,007,353,000 









1909.. 

86,169,000 

28.6 

1,007,148,000 

40.2 

405,121,000 

40 

45 

86} 

43} 

2,548,726 

1,034,511 

19104. 

37,548,000 

31.6 

1,186,341,000 

34.4 

408,388,000 

81 

82} 

31} 

86 

3,845,850 

107,318 

1911.. 

37,763,000 

24.4 

922,298,000 

46.0 

414,663,000 

46} 

47 

54 

58 

2,677,749 

2,622,367 

1912.. 

37,917,000 

37.4 

1,418,337,000 

31.9 

452,469,000 

31 

31 


43 

36.455.474 

723.899 

1913.. 

38,399,000 

29.2 

1,121,768,000 

39.2 

439,596,000 

871 

40 

sr 

42} 

2 748.743,22.273.024 

1914.. 

38,442,000 

29.7 

1,141,060,000 

43.8 

499,431,000 

46l 

49} 

60} 

56* 

100,609,272 

630,722 

1915.. 

40,996,000 

87.8 

1,549,030,000 

36.1 

&59,506,000 

40{ 

44 

89} 

49} 

08,060.481 

665,814 

1916.. 

41,527,000 

80ul 

1,251,837,009 

52.4 

666,928,000 


54 

59} 


05,106,149 

761,644 

1917.. 

43,572,000 

36.4 

1,587,286,000 

66.9 

1,061,427,000 

70l| 

80| 

1 


74 1 




^ Quotations are for No. 2 to 1906. * Oatmeal not included 1867 to 1882, Incluaiye, and 1900. 

* Oatmeal not included 1866 to 1882, inclusive. * Figures adjusted to census basis. 
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Table 30. —Oats Acreage^ prodiLchon, and total farm value^ by States^ 1916 and 1917. 


State 

1 hous mds of acres 

Production (thou¬ 
sands of bushels) 

Told value, basis 
Doc 1 price (thou¬ 
sands of dollars) 

1017 

1016 

1917 

1916 

1917 

1916 

Maine 

170 

160 

4,030 

5,760 

4,190 

3,859 

New H mii)sliiri 

14 

12 

532 

441 

447 

306 

Vermont 

88 

80 

3,163 

2,560 

2,693 

1,664 

Massatiuisctt'. 

12 

11 

444 

352 

360 

232 

Khodo Island 

2 

2 

02 

54 

46 

37 

Conner tiout 

20 

17 

660 

510 

521 

352 

New ^ oils 

1,275 

1,206 

41,625 

31,156 

33,469 

19,441 

New Jcrse\ 

73 

69 

2,482 

2,070 

1,737 

1,263 

Pcnnsvlv mu 

i,m 

1,130 

41,12) 

35,030 

30,021 

19,967 

Delaware 

4 

4 

128 

120 

100 

71 

Ma^^ Und 

47 

46 

1,457 

1,357 

1,093 

828 

Vlrinni v 

»25 

2 a0 

5,512 

5,87;) 

4,630 

3,701 

Wist \ ir mu 

141 

140 

3,861 

3,220 

3,050 

2 061 

North f jrnlnu 

340 

300 

5,730 

6,825 

5,375 

5,050 

South C arolma 

400 

500 

6,000 

9,000 

6,000 

7,200 

Georgia 

650 

860 

10,400 

16,770 

12,168 

13,248 

1 lornl i 

55 

60 

770 

900 

7o) 

639 

Ohio 

1,77 > 

1,717 

78 100 

48,076 

49,981 

25,480 

Indi ina 

1,820 

1,7)0 

76 440 

52,jOO 

48 157 

2b 775 

lllinnH 

4,700 

4,470 

244,400 

172,095 

158,860 

87,768 

Michigan 

1,550 

1,423 

56 575 

12,690 

36,208 

22,626 

Wisconsin 

2 ,>y) 

2,200 

99,000 

81,400 

65,340 

41,514 

^Imnosot V 

3,250 

3,325 

120,250 

83,112 

7 >,758 

41,413 

Iowa 

»,250 

5,100 

246 750 

188 700 

155,452 

90,576 

Missouri 

1,480 

1,290 

59,200 

32,250 

36,112 

17,092 

North Dakot i 

2,575 

2,500 

38,625 

53,750 

23,948 

23,6.50 

South Dakot i 

1,025 

1,850 

65,450 

56,425 

39,924 

25,956 

Nebraska 

1 018 

2,250 

115,141 

79,875 

70,121 

37,541 

Kansas 

2,2S4 

1,550 

70,801 

36,425 

45,315 

20,034 

Kentucky. .. 

310 

300 

8,060 

6,300 

6,126 

3,780 

Tennessee 

300 

200 

7,350 

5,460 

6,100 

3,3S5 

A1 ibain v 

510 

600 

9,720 

10 ,o00 

9,914 

7,875 

Mississippi 

300 

3)0 

5,700 

6,300 

5,358 

4,b62 

I ouusiona 

84 

no 

1,873 

2,090 

1,761 

1,421 

Texas . . 

1,425 

1,500 

37,a50 

42,750 

30,381 

26,078 

Oklahoma 

1,150 

1,160 

26,450 

14,500 

19,838 

8,265 

Arkansas 

310 

350 

9,520 

7,3,)0 

7,140 

4,998 

Montana 

680 

6 G0 

13,600 

25,030 

11,016 

11,788 

Wyoming 

Colorado 

263 

250 

9,468 

8,7o0 

7,574 

5,2,50 

203 

290 

ll,lo4 

9,o70 

8,462 

5,742 

New Mexico 

45 i 

64 

1,350 

1,856 

1,134 

1,244 

Arizon v 

10 

9 

400 

333 

384 

270 

Utah 

100 

103 

4,400 

4,480 

3,740 

2,733 

Nevada 

14 

14 

560 

602 

538 

452 

Idaho .. 

275 

310 

10,450 

13,330 

8,046 

7,198 

Washington 

292 

275 

11,242 

14,300 

9,106 

7,293 

Oregon 

365 

360 

9,125 

17,280 

6,814 

8,467 

Cahforma 

196 

200 

6,860 

0,500 

5,8)1 

4,680 

United States 

43,572 

41,527 

1,587,28b 

1 1,2)1,837 

1 1,061,427 

1 655,928 
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Table 31 —OaU Prvductum and (hstnJbution in the United States, 1897-1917 


[000 omitted 1 


'itxr 1 

Old Stock 
on fnrms ! 
Aufc 1 

Crop 

Total 

supplies 

Stock on 
farms 
Mar 1 
following 

Shipped 
out of 
county 
whore 
grown. 


BjLtihrU 

BwiheU 

Bushels 

Bushels 

Bushels, 

1837 

71 139 

648,768 

769,907 

271,729 

204,147 

18JS 

44 A4 

730,907 

775,461 

283,269 

193,527 

1899 

50 537 

796,178 

846,715 

290,937 

223,014 

1900 

54,214 

809,126 

863,340 

292,803 

242,850 

1901 

47,713 

736,809 

784,522 

226,393 

143,398 

1902 

30,570 

987,843 

1,018,413 

364,926 

258,438 

1903 

73,3o2 

784,094 

857,446 

273,708 

223,959 

1901 

42,194 

894,596 

936,790 

347,166 

261,989 

190o 

55,836 

953,216 

1,009,052 

379,805 

277,133 

1906 

67,688 

964,905 

1,032,593 

384,461 ^ 

266,182 

1907 

1 68,258 

754,443 

822,701 

267,476 

210,923 

190S 

37 797 

807 156 

844,053 

278,847 

244,444 

1909 

26 323 

1,007,143 

1,033,466 

365,438 

329,255 

1910 

61 420 

1,186 341 

1,247,761 

442,665 

363,103 

1911 

67,793 

922,298 

960,091 

289,988 

265,958 

1912 

34 872 

1,418,337 

1,453,209 

604,216 

438,084 

1913 

103 000 

1,121 768 

1,225,668 

419,476 

297,326 

1914 

62 467 

1,141,060 

1,203 527 

379,369 

335,539 

191 •) 

55 607 

1,'>49 030 

1,604 637 

598,148 

465,823 

ni() 

1017 

113 728 
47,834 

1 231 837 
1,587,286 

1 365 565 
1,635,120 

394 211 

355,092 


Table 32 —Oats Yield per acre, price per bushel Dec 1, and xalue per acre, by Slates, 


! 

state. 

'i icld per acre (bushels) 

Farm price per bushel 
(icnts) 

V'Uuo 
ptr xcre 
(doll^) i 

A 

ji 

I 

1 

o 

o3 


£2 

S 

1 

i 

s 

Ui 

cS 

s 

s 


i 

It 

£3 

o» 

o> 

12 

Oft 

1 

S 1 

0 

L 

1917 

Me 

37 2 

34 0 

37 0 

42 4 

m 5 

1 

34 6 40 0 

41 0 

40 0 

1 

36 0 

29 0 

58 

55 

67 

45 

•7 

85 

21 03 

24 65 

N U 

o6 4 

30 6 

31 5 

42 8 

33 8 

39 0 36 0 

38.0 

38.0 

37 0 

38 Q 

60 

66 

68 

64 

69 

84 

21 28 

31 92 

Vt 

,37 8 

33 3 

32 2 

41 5 

35 0 

43 039 0 

42 5 

43 0 

32 0 

36 C 

68 

52 

65 

53 

65 

86 

21 68 

30 60 

Mass 

134 6 

33 0 

31 0 

35 5 

35 0 

'34 035 0 

87 0 

30.0 

32 0 

37 C 

68 

64 

5b 

51 

66 

81 

19 02 

^97 

R 1. 

29 3 

31 0 

25 0 

35 0 

29 0 

28.6, 

0 

*7 6 

33 0, 

27 0 

3L0 

67 

50 

58 

50 

68 

76 

15 34 

h 25 

Ck>nn 

31 5 

32 6 

27 5 

36 8 

35 1 

30 7 28 0 

^Oi 

32 5 

30 0^ 

33 0 

67 

55 

55 

55 

69 

79 

16 09 

26 07 

N. y 

32 0 

30 1 

28 2| 

34 6 

29 5 

iO 8 33.5 

31 6 

40 5i 

Ub 035 0 

62 

47 

51 

45 

62 

75 

15 82 

26 25 

N.J 

30 4 

30 7 

25 5 

37 1 

28 5 

27 629 0 

29 Oi 

32 5 

^ 034 0 

62 

47 

54 

48 

61 

70 

16 07 

p 80 

Pa 

31 5 

27 3 

26 Ol 

35 2 

28 3 33 1 31 0 

30 0 

380 

,31 035 0 

61 

46 

51 

44 

57 

73 

16 60, 


Del. 

30 3 

29 8 

25 5j 

33 8j 

p0,30 5 30 5 

27 0 

83 6^ 

300 

320 

63 

61 

50 

51 

62 

78 

15 m 

b4 96 

Ifd 

28 7 

25 5 

25 4 

30 0 

b7 0'30 0 

bs 0 

27 0 

34 0 

29 5 

31 0 

63 

48 

52 

49 

61 

76 

15 13 

\a 25 

Va 

21 2 

19 1 

19 0; 

22 0 

20 022 2121 5 

15 5 

25 0 

23 

24 6 

68 

52 

58 

55 

63 

84 

12 05 

20 58 

W Va 

23 9 

19 0 

22 0 

25 2 

22 0 28 0 

24 0 

200 : 

29 0 

23 0 

27 0 

66 

51 

65 

51 

94| 

79 

13 18 

m 38 

N.C 

18 1 

16 6 

16 5 

18.2 

16 5 

18 6 

19 5 

17 5 

23 0 

17 I 

17 0 

67 

61 

66 

62 

74 

93 

12 40 

15 81 

S.C. 

19 9 

20 0 
7 

21 0 

21 0 

20 4 

21 5 

23 5 

20 0 

19 0 

18 0 

16 0 

74 

71 

71 

67 

80 

180 

14 44 

15 00 

Ga . 

19 4 

14 2 

19 0 

18 2 

21 6 

20 8 

22 0 

200 

19 6 

19 5 

16 0 

74 

68 

70 

66 

79 

117 

14 15 

18 72 

Fla 

16 3 

16 5 

17 0 

16 2 

13 5 

17 2 

18 0 

18 0 

20 Oj 

15 0 

14 0 

74 

70 

70 

70 

71 

98 

12 38 

13 72 

Ohio 

34 6 

1 2 4 

32 5 

37 2 

32 1 

44 0 

30 2 

30 6 

41 0 

28 0 

44 0 

44 

40 

45 

36 

63 

64 

13 68 

28 16 

Ind 

31 8 

21 2 

30 6 

36 4 

28 7 

40 1 

21 4| 

28 5 

40 0 

30 Oj 

42 0 

42 

38 

43 

34 

51 

68 

12 26 

26 46 

Ill. 

35.8 

23 0 

36 6 

38 0 

28 8 

43 a 

23 8 

293 

46 0 

386 

52 0 

42 

38 

44 

35 

51 

66 

14 06 

33 80 

Mich 

33 0 

29 7 

30 5 

34 0 

286 

34 9 

300 

33 5 

42 0 

30 0 

36 6 

44 

39 

45 

36 

53 

64 

13 78 

m 36 

Wl5 

^ 4 

31 1 

35 029 8 

129 8 37 3 

36 5 

27 0 

46 5 

37 0 

44 0 

43 

37 

43 

36 

51 

66 

14 68 

2a 04 

Mmn 

32 0 

22 0 

33 028 7 

22 8,41 7 

37 8 

280 

43 0 

26 6 

37 0 

39 

32 

40 

32 

47 

63 

12 07 

28 81 

Iowa 

35 0 

24 3 

27 0 37 8 

26 5'44.2 

34 5 

33 0 

40 0 

37 0 

47 0 

39 

34 

41 

32 

48 

63 

13 56 

20 61 

Mo. 

26 1 

19 3 

27 0 33 6 

14 8 33 0 

21 2 21 51 

20 01 

26 0 

4A A 

44 

40 

44 

9ft 

SA 

at 

10 74 

1^40 
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Tablb 31. — Oats: Condition of cro/i, United States, on first of months named, 1897-1917. 


Year. 

June. 

1 

August. 

When har¬ 
vested. 

Year. 

1 

tA 

9 

August. 

When har¬ 
vested. 

Voar, 

1 

1 * 

August. 

When har¬ 
vested. 


P.cL 

r. ct. 

P.ct 

P.cf. 


7\ct. 

P.ct. 

7\ ct. 

P.ct. 


P.ct. 

P.ct. 

P. ct. 

P.ct. 

1897.... 

89.0 

87.5 

86.0 

84. 6 

1901.... 

89.2 

89.8 

m. 6 

85.6 

1911.... 

85.7 

68.8 

65.7 

64.5 

1898.... 

98.0 

92.8 

84.2 

79.0 

m5.... 

92.9 

92.1 

90.8 

90.3 

1912.... 

91.1 

89. 2 

90.3 

92 3 

1899.... 

88.7 

go. 0 i 

90. 8 

87.2 

1906.... 

85.9 

84.0 

82.8 

81.0 

1913.... 

87.0 

76.3 

73.8 

74 0 

1900.... 

91.7 

85 .5 

85. 0 

82.9 

19(J7 ... 

81.6 

81.0 

75.6 

6.5.5 

1911.... 

89.5 

81.7 

79.4 

75.8 

1901.... 

85.3 

83.7 

73.8 

72.1 

190S.... 

i 92.9 

85.7 

76.8 

69.7 

1915.... 

92.2 

93.9 

91.6 

91 1 

1902.... 

90.6 

92. 1 

89. 1 

87.2 

190f>.... 

1 88.7 

88.3 

85 5 

83.8 

1916.... 

86.9 

86.3 

81.5 

78.0 

1903.... 

85.5 

84.3 

79.5 

75.7 

1910.... 

91.0 

82.2 

81.5 

83.3 

1917.... 

88.8 

89.4 

87.2 

90.1 


Tadlk 35. — Oats: Wholesale price per bushel, 1912-1917. 



» No. 3 whito In 191&-1917. 
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Table 3G. — OaU: International tradef calendar years 1911-1916. 
[See “ General note,” Table 10.] 

EXPORTS. 

[OOO omitted.] 


('ountry. 


FROM— 

Algeria. 

Argentina.... 

Bulgaria. 

Canada. 

China. 

Chile. 

Denmark.... 

Finland. 

Germany.... 


Average 

1911-1913 

Bvahrlt. 

1,296 

52,754 

27.8 

10,683 

412 

2,499 

1.51 

433 

30,844 

1915 

(prelim.) 

1916 

(prelim.) 

Country. 

Bushels. 

4,011 

40,840 

Bushels. 

FROM- 

55,421 

Itoumania. 

Russia. 

18,496 

324 

7,313 

2 

237 

72,058 

70 

Sweden. 

United Kingdom... 
United States. 


Other countries.... 

n’otal. 

9 





Average 

1911-1913 

1915 

(preiim.) 

1916 

(preJm.) 

Bushels. 

3:1,814 

10,012 

65,279 

2,342 

Bushels. 
34 i 

Bushel 

1 

361 

1 27 

1,411 

12,/)92 

3,727 

717 

104,649 

3,087 

1 1,271 

1 105, MS 


234,427 I 179,974 


IMPORTS. 


INTO— 

Austria-Hungary... 

Belgium. 

Denmark. 

Cuba. 

Finlanti. 

Franco. 

Germany. 

Ttlay. 

Netherlands. 

Norway. 


3,426 

8,815 

4,126 





217 


1,361 

1,004 
157 
56,010 


1,187 

30,746 

41,320 

18 

72,324 

9,040 

41,901 

698 

27, (M7 
4,332 
1,096 

36,308 

4,902 

790 


INTO— 

Philippine Islands. 

Russia. 

Sweden. 

Switzerland. 

United Kingdom... 

United States. 

Other countries.... 

Total. 


486 

1,0.13 

6,055 

12,484 

64,755 

6,657 

2,417 

441 

599 

2,072 , 
6,913 
59,If5 
304 

8,018 . 

230,017 

108,065 . 


111.5 

4 


7,323 
48,9Wi 
585 


BARLEY. 


Table 37. — Barley: Area and production in undermentioned countries, 1915-1917. 


Country, 

Area. Proiluction. 

1915 

1916 

1917 

1915 

1916 

1917 

NORTH AMERICA. 

Acres. 

7,148,000 

A cres. 
7,7.57,000 

Acres. 

8,835,000 

Bushels. 

228,851,000 

i 

Bushels. 

182,303,000 

Bushels. 

203,975,000 

Canada: 

New Brunswick. 

2,000 

85,000 

449,000 

570,000 

28.5,000 

306,000 

11,000 

2,000 

73,000 

326,000 

688,000 

367,000 

337,000 

10,000 


48,000 

2,255,000 

15,389,000 

20,644,000 

10,497,000 

11,544,000 

342,000 

45,000 

1,456,000 

7,498,000 

13,729,000 

9,916,000 

1 9,774,000 

352,000 


Quebec. 



(5ntario. 






Saskatchewan. 



Alberta. 



Ollier. 



Total Cnnada. 



1,708,000 

1,803,000 ' 


60,699,000 

42,770,000 


Mexico. 


___* * * 

(*) 1 

(•) 


10,000,000 

9,859,000 


Total. 






299,1^00^ 

""^om/oooT 


SOUTH AMEWCA. 

Argentina. 





397,000 

147,000 

6,000 

431,000 

121,000 

10,000 

388,000 

5,144,000 

3,827,000 

40,000 

5,430,000 

4,358,000 

115,000 

2,165,000 

Chue. 

Uruguay. 

110,000 

Total. 




9,011,000 

9,903,000 








t No official statistics. 
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Table 37.— Barley: Area and production in undermentioned countries^ 1915-1917 — 

Continued. 


Country. 


EUROPE. 

Austrla-IIungary; 

Austria.. 

Ilimi^ry proper- 

Crotttia-sla vonia. 

Bosnia-HerEego\’ina.. 

Total Austria- 
Hungary. 


Belgium... 
Bulgaria... 
Denmark.. 
Finland.... 
France 6— 
Germany.. 

Italy. 

Netherlands 
Norway — 
Roumania. 


Russ^ proper s,... 

Poland. 

Northern Caucasia...{ 

Total Russia (Eu¬ 
ropean) . 


Serbia... 
Spain... 
Sweden. 


United Kingdom: 

England. 

Wmcs.. 

Scotland. 

Ireland. 


Total United King¬ 
dom. 


Total. 

ASIA. 


British India.. 
Cyprus. 


Japanese Empire: 

Japan.. 

Formosa. 

Chosen*. 


Total Japanese Em¬ 
pire . 


Russia: 

Central Asia (4 Gov¬ 
ernments oQ. 

Siberia (4 Govern- 

menta oO. 

Transcaucasia (1 Gov¬ 
ernment oO. 


Total. 

Total. 


Acres. 

» 1,678,000 
2,830,000 
(^) 

(') 



22,325,000 

(*) 

4,400,000 


26,725,000 

"( 7 ) 

3,786,000 

431,000 


1,152,000 

80,000 

149,000 

142,000 


1,523,000 


7,821,000 

C) 


3,213,000 

5,000 

1,1&5,000 


4,403,000 


350,000 

651,000 

2,000 


1,003,000 


Acres. 

(*) 

(») 

(-’) 

(*) 



22,031,000 

(2) 

(2) 


1917 


(^) 

(*) 

594,000 

(*) 

1,789,000 

(*) 

460,000 

52,000 

97,000 


8 


Production. 


Bushels. 

129,733,000 

56,186,000 

1,938,000 

3,000,000 


90,8.57,000 



392,232,000 


(') 

3,886,000 

421,000 


1,245,000 

87,000 

170,000 

1.50,000 


1,652,000 


7,924,000 

(») 


3,079,000 

0) 


(») 

C) 

(*) 


(«) 

4,086,000 

438,000 


159,414 


2,738,000 


(0 

(») 

(«) 


2,250,000 

82,763,000 

14,2.54,000 


34,808,000 

2,467,000 

5,18.3,000 

5,828,000 


48,376,000 


871,984,000 


142,847,000 

2,000,000 


94,059,000 

61,000 

24,872,000 


119,892,000 


3,278,000 

5,763,000 

38,000 


9,069,000 

273,806,000 


191/ 


Bushels. 

(2) 

(*) 

(2) 


Bushels. 


( 2 ) 


(2) 

14,739,000 

22,317,000 

( 2 ) 

38,268,000 

( 2 ) 

11,041,000 
2,198,000 
3,415,000 
30,038,000 


350,223,000 

(*) 

( 2 ) 


(») 

86,863,000 

14,621,000 


40,023,000 

2,731,000 

5,340,000 

6,474,000 


64,568,000 


89,486,000 


(») 

(*) 

(*) 


(*) 


17,866,000 

(*) 

39,557,000 
( 2 ) 

7,422,000 

2,573,000 

3,000,000 


156,447,000 

(•) 


76,505,000 


1 No official statistics. 

* Galida and Bukowlna not included, 
t Data for 1914. 


* Data tor 1910. 

i Excludes territory occupied by the enemy. 
•Data for 1914. 
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Table 37.— Barley: Area and ‘production in uudermeniioned countriee^ 1915-1917 — 

Continued. 


Country. 

Area. 

Production. 

1916 

1916 

1917 

1915 

1916 

1917 

AFKICA. 

Algeria. 

Egypt. 

Tunis. 

Union of South Africa.... 

Total. 




nn 

Bfjuhds. 

35,969,000 

13,161,000 

4,914.000 

(') 

BuiheU. 

31,461,000 

13,598,000 

8,267,000 

1 ,000,000 






64,326,000 

AUSTRALIA. 

Australasia: 

Q.ueensland. 

New South Wales.... 
Victoria. 











South Australia. 

Western Australia.... 
Tasmania.1 



Total Australia_ 

New Zealand. 

Total Australasia... 

Grand total. 






1,329,000 

697,000 



172,000 

200,000 

210,000 

1,926,000 

4,622,000 

4,927,000 

MWHNi 

MMHH 






jmhm 

■MHH 


HHHMi 

■■■Ml 


» No official statistics. > Census of 1911. 


Table 38.— Barley: Total production of countries named in Table 57^ 1895-1915. 


Year. 

Production. 

Year. 

Production. 

Year. 

Production. 

Year. 

Production. 

1895.. .. 

1896.. .. 

1897.. .. 

1898.. .. 

1899.. .. 

1900.. .. 

Bushfts. 

915,504,000 

932,100,000 

864,605,000 

1,030,581,000 

965,720,000 

959,622,000 

1901 . 

1902 . 

1903 . 

1904 . 

1905 . 

1906 . 

Bushth. 

1,072,195,000 

1,229,132,000 

1,235,786,000 

1,175,784,000 

1,180,053,000 

1,296,679,000 

1907 . 

1908 . 

1909 . 

1910 . 

1911 . 

1912 . 

BueheUt. 

1,271,237,000 

1,274,897,000 

1,458,263,000 

1,388,734,000 

1,373,286,000 

1,406,977,000 

1913 . 

1914 . 

1915 . 

BtuheU, 

1,650,265,000 

1,463,289,000 

1,522,732,000 


Table Barley: Average yield per acre in undermentioned countries, 1890-1916. 


Year. 

United 

States. 

Russia 

(Euro- 

pean).i 

Ger¬ 

many,! 

Austria.! 

Hungary 

proper.! 

France.* 

United 

King¬ 

dom.* 

Average: 

18W-1899. 

1900-1909. 

1910-1914. 

1906 . 

1907 . 

1908 . 

1909 . 

1910 . 

1911 . 

1912 . 

1913 . 

1914 . 

1915 . 

1916 . 

BwheU. 

23.4 

25.5 

24.6 

Bushels. 

13.3 

14.3 
15.7 

Bushels. 

29.4 

35.3 

38.0 

Bushels. 

21.1 

26.3 

29.1 

Bushels. 

23.4 

25.0 

Bushels. 

22.6 

23.6 

24.6 

Bushels. 

39.8 

35.0 

84.4 


13.0 

14.2 

14.2 

17.9 

16.3 

14.4 
16.2 

18.5 

12.9 

4 14.7 

35.2 

38.2 
34.9 
39.5 
34.4 
37.0 

40.7 

41.3 

36.8 

28.4 

26.1 

27.3 
25.2 

28.4 
24.9 

27.6 

29.7 
29.7 

•33.8 

•18.8 

26.8 

23.1 
21.3 

25.1 
19.7 
26.9 
26.9 

27.6 

24.1 

19.7 

20.8 

24.4 
22.6 

25.4 

23.5 
25.0 
26.1 

24.5 
24.0 

19.7 

23.8 

36.1 

36.8 

34.9 

38.9 
34.3 
34.0 

33.1 

35.1 
35.6 
31.8 
33.0 

Average (1907-1916). 



msmsmm 

\msssatm 

25.0 

mmum 


|MM 


23.9 

34.8 


■HHM 





I Bushels of 48 pounds. 
> Winchester bushels. 


* Galicia and Bukowina not included. 

* Poland not included. 
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BARLEY—C’ontinucd. 

Table 40.— Barley: Acreage^ production^ value^ exports^ etc.j in the United States^ 

1849-1917, 

Note.—F iRxiros in italics are census returns; fibres in roman are OvStiniatos of the Department of ActI- 
culturo. Estimatos of acres are obtomed by applyui^; Cilinialud tiercciitoKes of increase or decrease to the 
publishetl numberi of the prec^lin^ year, except that a revised base is used for applying percentage esti¬ 
mates whenever now census data are available. 


Year. 

Acreage. 

Av¬ 

erage 

yield 

per 

acre. 

Produc¬ 

tion. 

Aver- 

age 

farm 

l)nce 

per 

bushel 

Dec.1. 

Farm 
value 
Dec. 1. 

Chicaeo cash price per 
bushel, low malting 
to fancy.' 

Domestic 
exports, 
fiscal year 
banning 

Imports, 
fiscal 
year 
begin¬ 
ning 
July 1. 

December. 

Following 

May. 

Low. 

High.' Low. 

High 



Acres. 

Bush. 

Bushels. 

Cents. 

Dollars. 

Cents. 


(Ynts 

Bushels. 

Bushels. 

m9 . 



h, lur,m 




. 





1859 . 


15,826,000 








186f». 

493,000 

22.9 

11,281,000 

70.2 

7,916,000 

59 

70 

85 

100 


3,247,250 

imi . 

1,131,000 

22.7 

2 .V, 727; 000 

70.1 

is', 02 s '000 

1.50 

180 

227 

2,50 

9,810 

3; 783', 966 

1868. 

937,OOG 

21.4 

22,8%, OOC 

me 

2 t,yis. 00 ( 

140 

170 

149 

175 

.59,077 

5,069,880 

1869. 

1,026,000 

27.9 

2S,6j2,00C 

70. F 

20,298,0001 74 

85 

.50 

62 

265,49C 

6,727,697 

1869 . 



20,7 61, OOC 


_ 



1 




1870. 

1,109,000 

23.7 

26,295,000 

79.1 

0,792,000' 68 

80 1 72 

95 

310,093 

4,866,700 

1871. 

1,111,OOG 

24. C 

26,718,000 

7.5. J 

20,261, (KN 

55A 

64 

65 

71 

86,S91 

5,505,591 

1872. 

1,397,00C 

19.2 

26,846, OOC 

68.6 

18, 116,001 

60 

70 

71 

86 

482,410 

4,244.751 

1873. 

1,387,OOC 

23.1 

32,044,000 

86.7 

27,701.000 

132 

158 

130 

155 

320,399 

4,891,189 

1874. 

1,581,000 

20.6 

32,552,000 

86.0 

27,998,U()U 

120 

1291 

115 

137 

91,118 

6,255,063 

1875. 

1,790,000 

20.6 

36,909,000 

74.1 

27, .368,000 

81 

88 


721 

317,781 

10,285,957 

1876. 

1,767,000 

21.9 

38,710,000 

63.0 

21,103,00c 

63? 

68’ 

80 

85 

1,186,129 

6,702,965 

1877. 

1,669,000 

21.4 

35,038,000 

62.5 

22,287,000 


61 

461 


3,921,501 

6,764,228 

1878. 

1,790,000 

23.6 

42,246.000 

57.9 

24,451,OOC 

91 

100 

64 

73 

715,530 

6,720,979 

1879. 

1,681,000 

24.0 

40,283,000 

58.9 

23,714, OOC 

86 

92 

75 

80 

1,128,923 

7,135,268 

. 

1,998,000 

22.0 

43,997,000 









1880. 

1,813,000 

24.5 

4.5,165,000 

66.6 

30,091,000 

100 

120 

95 

105 

885,246 

9,528,616 

1881. 

1,968,000 

20.9 

41,161,000 

82.3 

33,8(>3,00C 

101 

107 

100 

100 

205,93012,182,722 

1882. 

2,272,000 

21.5 

48,954,000 

62.9 

30,768, OOC 

79 

82 

80 

80 

433,005 

10,050,687 

1883. 

2,379,000 

21.1 

50,136,000 

58.7 

29, 120,00c 

62 

07 

6.5 

74 

724,956 

8,.‘>96,122 

1881. 

2,609,000 

23.5 

61,203,000 

48.7 

29,779,000 

53 

58 

65 

65 

629,130 

9,986,607 

1885. 

2,729,000 

21.4 

68,360,000 

.56.3 

32,868,000 

62 

65 

68 

60 

252,183 

10,197,115 

1886. 

2,05.1,000 

22.4 

59,428,000 

53.6 

31,841,000 

51 

64 

57 

67 

1,305,300 10,355,594 

18S7. 

2,902, OOC 

19.6 

66,812,000 

51.9 

29,164,000 

80 

80 

69 

77 

550,884 10,8.31,461 

1888. 

2,996,000 

21.3 

63,884,000 

59.0 

37,672,00t 





1.440.321 11.368.414 

1889. 

3'221'000 

24.3 

78,3.13,000 

41.6 

32;614;000 

58 

58 



1,408,311 

11,332,545 

1880 . 

3,221,000 

24.3< 

78,333,000 






1890. 

3,135,000 

21.4 

67,168,000 

62.7 

42,141,000 

1. 



973,062 

6,078,733 

1891. 

3*351,000 

25.9 

86,839,000 

52.4 

45i470'000 





2,aoo;o75 

3,146,328 

1892. 

3,100,000 

23.6 

80,097,0001 

47.5 

38;026^000 

6.5 

67 

65 

(55 

3,035,267 

1,970,129 

1893. 

3,220,000 

21.7 

69,869,000 

41.1 

28,729,000 

52 

54 

66 

60 

5,219,405 

791,061 

1894. 

3,171,000 

19.4 

61,400,000 

44.2 

27,134,000 

53i 

551 

51 

52 

1,503,754 

2,116,816 

1895. 

3,300,000 

26.4 

87,073,000 

33.7 

29,312.000 

33 

40 

25 

36 

7,680,331 

837,384 

1896. 

2,9.")l,00t 

23.6 

69,695,000 

32.3 

22,491,000 

22 

37 

241 

3.5 

20,030,301 

1,271,787 

1897. 

2,719, OOC 

24.5 

66,68.5,000 

37.7 

2.5,142,000 

251 

42 

36 

53 

11,2.17,077 

124,804 

1898. 

2,58.1,000 

21.6 

5.5,792,000 

41.3 

23,064,000 

40 

501 

36 

42 

2,207,403 

110,476 

1899 . i 

2,878,000 

25.5 

73,382,000 

40.3 

29,594,000 

35 

45 

36 

44 

23,661,662 

189,757 

1899 . 

4.170,000 

26.8 

119,635, (XX) 









1900. 

2,894,000 

20.4 

58,926,000 

40.9 

24,075,000 

37 

61 

37 

67 

6,293,207 

171,004 

1901. 

4,296,000 

2.5.6 

109,933,000, 

45.2 

49,7a5,000 

56 

63 

64 

72 

8,714,268 

57,406 

1902. 

4,661,000 

29.0 

134,954,000 

45.9 

61,899,000 

36 

70 

48 

56 

8,429,141 

56,462 

1903. 

4,993,000 

26.4 

131,861,000i 

45.6 

60,166,000 

42 

611 

38 

59 

10,881,627 

90,708 

1904. 

5,146,000 

27.2 

139,749,000 

42.0 

68,652,000 

38 

52 

40 

50 

10,661,655 

81,020 

1905. 

5,096,000 

' 26.8 

136,551,0001 

40.5 

64,993,000 

37 

53 

42 

651 

17,729,360 

18,049 

1906. 

6,324,000 

28.3 

178,916,000 

41.6 

74,238,000 

44 

56 

66 

85 

8,238,842 

38,319 

1907. 

6,448,000 

23.8 

153,597,000 

66.6 

102,290,000 

78 

102 

60 

75 

4,349,078' 

199,741 

1908. 

6,646,000 

25.1 

166,756,000 

55.4 

92,442,000 

57 

641 

66 

75 

6,580,393 

2,644 

1909. 

7,011,000 

24.3 

170,284,000 









1S09 . 

7,699,000 

22.5 

17S,S44.000\ 

64.0 

93,^,6661 


72 

50 

’*68* 

4,311,566 


1910*.... 

7,743,000 

22.5 

* • ^'TTI 

173,832,00d 

67.8 

100,426,000 

72 

90 

75 

115 

9,399,346* 


1911 . 

7,627,000 

21.0 

160,240,000 

86.9 

139,182,000 

102 

1.30 

68 

132 

1,585,242 


1912 . 

7,630,000 

29.7 

[ 223,824,000 

60.5 

112,957,000 

43 

77 

45 

68 

17,636,703 


1913 . 

7,499,000 

23.8 

1 178,189,000 

63.7 

95,731,000 

50 

79 

61 

66 

6,644,747 


1914 . 

7,665,000 

25.8 

194,953,000 

54.3 

105,908,000' 

60 

76 

741 

82 

26,754,622 


1915 . 

1 7,148,000 

mm 

228,851,000 

51.6 

118,172,000, 

62 

77 

70 

83 

27,473,160 


1916 . 

7,757,000 

23.5 

182,309,000 

88.1 

160,646,000 

95 

125 

128 

165 

16,381,077 


1917 . 

8,835,000 

23.7 

208,975,000 

113.7 

237,539,000 

126 

163 















1 Prices 1895 to 1908 for No. 8 grade. 


* Figures adjusted to census basis. 
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BARLEY—Continued. 

Table 41. — Barley: Acreage^ production^ and total farm value^ by States^ 1917, 

[OOO omitted.] 


State. 

Acreage. 

Produc¬ 

tion. 

Farm 
value 
Dec. 1. 

Maine. 

Acres. 

7 

Busheli. 

147 

Dollars. 

191 

Now Hampshire... 

1 

31 

54 

Vermont. 

17 

493 

600 

New York. 

110 

-3,080 

4,004 

Pennsylvania. 

13 

364 

610 

Maryland. 

6 

156 

203 

Virginia. 

12 

300 

600 

Ohio. 

40 

1,320 

1,6,58 

Indiana. 

22 

671 

698 

Ulinois. 

66 

2,476 

2,995 

Michigan. 

130 

3,445 

4,100 

Wlscojisin. 

600 

19,200 

23,808 

Minn(‘sota. 

1,400 

.37,800 

41,9.58 

Iowa. 

300 

10,500 

12,286 

Missouri. 

6 

150 

141 

North Dakota. 

1,825 

22,812 

22,812 

South Dakota. 

1,020 

26,520 

29,172 

Nohra.ska. 

213 

5.644 

5.531 


Acreage. 

Produo- 

tion. 

Farm 
value 
Doc. 1. 

Acres. 

Bushels. 

Dollars. 

760 

7,500 

8,625 

5 

140 

161 

6 

120 

173 

9 

180 

247 

0 

162 

240 

90 

1,350 

1,390 

27 

783 

1,018 

168 

6,544 

5,766 

13 

364 

506 

33 

1,155 

1,732 

33 

1,221 

1,465 

12 

420 

500 

190 

5,510 

5,786 

170 

4,930 

5,670 

182 

6,278 

6,070 

1,350 

39,1.50 

46,980 

8,835 

208,975 

237,5:i9 


State. 


Kansas. 

Kentucky.. 
Tennessee.. 

Texas. 

Oklahoma.. 


Montana. 

Wyoming.... 

Colorado. 

Now Mexico.. 
Arizona. 


Utah. 

Nevada. 

Idaho. 

Washington. 

Oregon. 

California... 


United States. 


Table 42. — Barley: Yield per acre, price per bushel Dec. 1, and value per acre, by States. 


Me. 

N.I£... 

Vt. 

N. Y... 
Pa. 

Md. 

Va. 

Ohio.... 

Ind. 

U1. 

Mich.... 

Wis. 

Mirm... 
Iowa.... 
Mo. 

N. Dak. 
8. ]>ak.. 
Nohr... 
Kans... 

Ky,. 

Tenn... 

Tex. 

Okla.... 
Mont... 
Wyo.... 
Colo.... 
N. Mex. 
Ariz.... 
Utah... 
Nev.... 
Idaho... 
Wash... 

Oreg_ 

Cal..... 


U.S... 


Slate. 


Yield per aero (bushels). 




27.3 28.0 28.5 31.0 28.0,26.2 28.0’ 
l27.6 24.0 25.0 26.0 24.0.28,0.28. Oi 


31.8'33.0.30.0,11. Oi.lO. 6 35.0 
26 8 26.0,24.8 28.3.25.0 26.0 
26.3126.0 21.8|26.5 25.0 27.5 

29.7130.0 32.0131.0 23.0 27.0 
l27.2 28.0 28.5'29.3'23.0 25.0 
28 1,27.5 25.9,28.5'27.2 31.0 
i28.5 23.0,23.5 27.0,26.5 29.5 
30.5|2S.528.0p2 8.031.5 
125.8'25.5 24.7 26.0124,0 26.0 
'28.9 30.0 28.0 25.9|25.5 29.4 
24.0 25.0,23.6 21. OilO. 0 28.2 
l27 8 27.022.0 29.521.9,31.0 


|32.0| 


i.O 

|24.0 

25.0; 

26.0 


23.6,23.« 


19.5 

|21.7 

22.2 

17.2 

1.7 

124.6 


23 524.019.4 30.0 


19.7|23.rt 

,11.0,35.0 


19.» 

> • ® 

; 23.5 

16.0 


26.027.0 
121.0 6.5 
<19.518.2 
'22.018.5 
18.0| 18.0 


25.(M24.0|24.0^.7 


125.0 


24.0'23.(M! 


32.6 36.0»1.0130.0^1 


34.1 

32.2 

37.2 


33.0^.032.0! 


42.0 

38.0 


40. a45.040.036.0- 


40.1 


37.0 

28.1 


23.0|30.0: 
38.0,28.0: 


23.5' 


20.024.8 

19.529.9 

6.4 26.0 
111.0 22.0 

6.5 23. a 


28.026.(M 

18.029.3 


mo 


40.W25.0 

40.036.M 


30.038.0i40.0i- 
4L0 
30.6 


__39.629.0! 

29.0dl.5|31.6 




26. (M! 


24.0 

20. d 0.0 


37.0U3l 04O.6 
34.036.035.0 
'26.5,31.028.0m 026.0 


29.5134.0; 

26.0|29.5 
27.335.5 
124.023.330.5 
25.026.0,31.029.5 35.0! 

20.0,26. q 


24.8! 

25.0 


31.0 

30.6 


34.630.6 
M.034.0 
29.039.032.61 
33.035.0 
36.640.0! 
43.046,0! 


40.0 41.041.047.0 
|40.0|33.042.048.642.038.0 

90 R*<io nvT rqo o 


|30.026.528.0’21.0 
132.0,30.0 28.0 31.0 
34.535.027.5,29.0 
28.032.0 23.3 28.0 
|26.0|28.0|29.526.0|28.0 
29.q33.034.032.o!26.0 
26.029.0 27.530.0 
25.0,31.0,27.833.0 
125.0 28.0 27.0 30.5 


32.0,37.5 


24.5!26.5 
30.0 32.0 
19.0 27.0 



24.01 


38.5 


3o! 026! 0)28! o| 
24.0 
28.0 

26.5 
34.0 

33.036.033. 
p.536.032. 

33.0 
i37.0 

42.5 
48.0 



•34.0 


Farm price per bushel 
(cents). 


|26.1|25. I|24.3j22.6j21.0|20.7|23.8j26.8^32.0j23.6,23.7j66.7|53.7|64.3|61. 


^e, 1908-1917. 1 

a 

a> 


9161 

to 

S 

87 

80 

81 

75 

104 

91 

80 

82 

79 

90 

85 

80 

75 

75 

100 

82 

69 

71 

75 

101 

76 

71 

70 

75 

75 

72 

64 

66 

70 

73 

80 

70 

80 

75 

85 

69 

58 

50 

54 

80 

68 

50 

67 

66 

76 

72 

67 

61 

67 

103 

73 

60 

65 

62 

91 

74 

60 

62 

56 

105 

64 

48, 

53 

49 

87 

66 

65 

55 

49 

91 

71 

60 

66 

63 

93 

67 

40 

45 

44 

80 

61 

46 

50 

46 

83 

65 

49 

47 

42 

75 

59 

55 

47 

42 

77 

80 

78 

77 

77 

90 

87 

70 

82 

75 

100 

88 

81 

70 

68 

80 

72 

80 

53 

50 

100 

64 

48 

53 

48 

78 

74 

61 

64 

55 

87 

66 

56 

55 

48 

82 

86 

72 

75 

70 

100 

8^ 

73 

60 

56 

108 

W 

55 

50 

52 

76 

83 


65 

70 

95 

62 

48 

50 

52 

82 

66 

62 

52 

56 

84 

68 

65 

61 

62 

80 

76 

68 

so 

62 

05 

6.7 

53.7 

54.3 

51.6 

m 


130 22 76 27.30 
175 2 1 2151 25 
140 26 65,40.60 
130,20.70 36.40 
140 19.53'36 20 
130 21.17,3.3.80 
139 20 .58 tl 70 
118,16 04 38.94 
104 17. (« 31. 72 
121 20.371,5.38 
119 17. 8.5 31 .54 
124 19.90 39.68 
111|13.35 29 97 
117'17.24 40 95 
94,15.90,23.50 


144 20.43 28.80 
137 18.49 27.40 



25.80 


1 Based upmi farm prioe Deo. 1. 


SSK6 SS88I 
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Table 43.— Barley: Condition of crop^ United States, on first of vfwnihs named, 1896-1917, 


Year. 

June. 

July. 

Au¬ 

gust. 

When 

har¬ 

vested. 

Year. 

June. 

July. 

Au¬ 

gust. 

When 

har¬ 

vested. 


P.ct. 

P.ct. 

P.ct. 

P.ct. 


P. ct. 

P.ct. 

P. ct. 

P. ct. 

1896. 

98.0 

88.1 

82.9 

83.1 

1907. 

84.9 

84.4 

84.5 

78.5 

1897 . 

87.4 

88.5 

87.5 

86.4 

1908. 

89.7 

86.2 

83.1 

81.2 

1898. 

78.8 

85.7 

79.3 

79.2 

1909. 

90.6 

90.2 

85.4 

80.5 

1899 . 

91.4 

92.0 

93.6 

86.7 

1910. 

89.6 

73.7 

70.0 

69.8 

1900. 

86.2 

76.3 

71.6 

70.7 

1911. 

90.2 

72.1 

66.2 

65.5 

1901 

91.0 

91.3 

86.9 

83.8 

1912. 

91.1 

88.3 

89.1 

88.9 

1902 . 

93.6 

93.7 

90.2 

89.7 

1913. 

87.1 

76.6 

74.9 

73.4 

1903 . 

91.5 

86.8 

83.4 

82.1 

1914. 

95.5 

92.6 

85.3 

82.4 

1904 . 

90.5 

88.5 

88.1 

87.4 

1915. 

94.6 

94.1 

93.8 

94.2 

1905 

93.7 

91.5 

89.5 

87.8 

1916. 

86.3 

87.9 

80.0 

74.6 

1906. 

93.5 

92.5 

90.3 

89.4 

1917. 

89.3 

85.4 

77.9 

76.3 












Table 44. — Barley: Farm price per bushel on first of each month, by geographical divisions, 

1916 and 1917. 


Month. 

United 

States. 

North 

Atlantic 

State.s. 

South 

Atlantic 

States. 

N. Central 
States east 
of Miss. R. 

N. Central 
States west 
of Miss. K. 

South 
Cent nil 
States. 

Far West¬ 
ern States. 

1917 

1916 

1917 

1916 

1917 

1916 

1917 

1916 

1917 

1916 

1917 

1916 

1917 

1916 


Cti. 

CU. 

Cts. 

CU. 

CU. 

CU. 

CU. 

CU. 

CU. 

CU. 

CU. 

Cts. 

Ct^. 

rt\ 

January. 

87.1 

54.9 

102.7 

75.4 

65.0 

74.0 

98.5 

60.7 

78.8 

50.5 

81.7 

61.4 

93.7 

59.6 

February. 

92,7 

61.7 

109.8 

74.9 

75.0 

72.0 

102.1 

67.3 

87.8 

60.5 

89.1 

59.4 

95.3 

61.7 

March. 

96.9 

50.6 

106.2 

78.6 

90.0 

76.0 

106.8 

67.5 

91.0 

53.0 

108.0 

64.4 

100.8 

67.8 

April. 

102.3 

57.2 

114.2 

79.2 

90.0 

72.0 

112.9 

64.9 

99.7 

53.0 

101.0 

63.2 

101.5 

60.6 

May. 

120.1 

59.6 

147.8 

79,6 


74.0 

125.5 

65.4 

118.0 

55.9 

133.3 

63.8 

119.9 

62.9 

Juno. 

119,3 

50.6 

150.0 

81.5 

iol.o 

73.3 

138.8 

66.6 

107.0 

56.0 

124.2 

59.4 

127.4 

62.2 

July. 

106.6 

59.3 

153.8 

80.8 

93.0 

74.0 

125.2 

67.1 

99.3 

66.0 

124.3 

55.5 

107.6 

01.3 

August. 

114.5 

59.3 

148.4 

74.6 

110.0 

85.0 

128.4 

66.9 

114.8 

55.3 

135.1 

57.4 

107.2 

63.0 

September.... 

110.0 

72.9 

139.7 

82.0 

100.0 

60.0 

121.1 

89.9 

100.7 

70.8 

134.0 

64.8 

117.1 

09.4 

October. 

113.9 

76.5 

134.8 

93.4 

107.0 

80.0 

125.0 

90.7 

110.2 

72.8 

138.6 

99.6 

113.6 

77.0 

November.... 

111.3 

83.2 

131.5 

94.0 

100.0 

70.0 

123.2 

98.6 1 

106.5 

80.4 

154.1 

78.1 

112.2 

81.7 

December. 

113.7 

88.1 

132.4 

98.3 

136.2 

80.5 

122.3 

102.0 1 

108.7 

83.4 

136.4 

92.7 

117.0 

89.1 

Average... 

108.1 

71.6 

130.2 

86.0 

101.1 

73.4 

118.4 

83.0 

103.0 

70.0 

128.4 

72.1 

110.7 

72.5 


Table 45. — Barley: Wholesale price per bushel, 1912-1917. 


Date. 

I Cincinnati. 

1 i 

Ohicago. 

1 

MilMraukcc. 

1 

Minneapolis. 

San Francisco. 

Spring malt. 

Low malting 
to fancy. 

No. 3. 

All grades. 

Food (per 100 
lbs.). 

Low. 

High. 

Low. 

High. 

Low. 

m&i. 

Low. 

High. 

Low. 

High. 

1912. 

Cents. 

CenU, 

CenU. 

CenU. 

CerUs. 

CenU. 

CenU. 

CenU. 

Cents. 

Cents. 

Jan.'June. 

110 

132 

60 

140 

95 

138 

50 

130 


m 

JuJy-Dec. 

55 

78 

40 

110 

64 

no 

34 

95 

115 

152) 

1913. 











Jan.-June. 

54i 

70 

42 

71 

60 

73 

39 

63 

130 

150 

July-Dee. 

57 

80 

43 

85 

60 

82 

42 

73 


140 

1914. 











Jan.-June. 

60 

70 

49 

79 

63 

68 

41 

65 

90 

132) 

July-Dee. 

70 

80 

50 

82 

51J 

82 

40 

76 

95 

130 

1915. 











Jan.-June. 

72 

102 

66 

91 

70| 

93 

58 

86 

100 

1621 

Jnly-Deo.. 

70 

102 

51 

85 

54 

81 

42 

78 

100 

13^ 
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Table 45.— Barley: Wholesale pric€ per biLshel, 1912-1917 —Continued. 



Cincinnati. 

Chicago. 

Milwaukee. 

Minneapolis. 


San Francisco. 

Date. 

Spring mait. 

Low malting 
to fancy. 

No. 3. 

All grades. 


Feed (per 100 
lbs.). 


liOW. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High 


Low. 

High. 

1916. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

January. 

83 

88 

68 

84 

71 

82 

61 

76J 


127} 

132} 

Febriiary. 

89 

98 

64 

83 

68 

79i 

59 

75 


130 

135 

March. 

83 

98 

64 

78 

70i 

77 

Sid 

72 


180 

135 

April. 

May. 

89 

98 

64 

83 

68 

79i 

59 

75 


130 

135 

91 

102 

70 

83 

74i 

80 

60 

75 


130 

136} 

132} 

June. 

93 

102 

70 

86 

73 

78 

60 

7^ 


127} 

Jan.-June. 

83 

102 

64 

86 

68 

82 

59 

76} 

127} 

136} 

July. 

93 

' 102 

68 

80 

70 

80 

57 

74} 

127} 

145 

August. 

93 

136 

68 

115 

75 

113 

57 

108 


140 

170 

September. 

123 

136 

84 

117 

97 

115 

63 

101 


165 

170 

October. 

123 

132 

85 

123 

105 

123 

60 

106 


167} 

202 } 

November. 

136 

145 

98 

128 

112 

128 

72 

112 


200 

225 

December. 

136 

145 

95 

125 

112 

124 

70 

110 


215 

225 

July-Dee. 

93 

145 

68 

128 

70 

128 

57 

112 


127} 

225 

1917. 

January. 

135 

155 

102 

134 

120 ^ 

129 

85 

122 


215 

227} 

February. 

140 

155 

108 

130 1 

122 

129 

85 

117 


215 

227} 

March. 

140 

162 

106 

136 i 

127 

137 : 

92 

129 


215 

227} 

April. 

May. 

• 163 

170 

116 

162 ! 

138 

162} ! 

102 

155 


225 

305 

167 

182 

128 

165 ! 

153 

166 

99 

155 


280 

240 

Jime. 

153 

170 

116 

162 1 

138 

162} 1 

102 

155 


225 

305 

Jan.-Jime. 

136 

182 

102 

165 

120 i 

166 

85 

155 


215 

305 

July. 

it'T” 

' 18^ 

120 ' 

160 

153~ 1 

162 j 

95 

160 


205 


August. 

176 

185 

112 1 

150; 

120 

152 1 

93 

150 


227} 

257} 

September. 

158 

171 

116 

146 

124 

144 

98 

140 


230 

250 

October. 

153 

171 

120 

144 1 

127 1 

141} 

88 

138 


240 

250 

November. 

147 

160 

115 

141 

123 ! 

140 

95 

137 


240 

252} 

December. 

150 

176 

125 

163 

136 

160 

111 

160 

250 

285 

July-r*ec. 

147 

185 

112 

163 

120 

162 

88 

160 

205 

285 


Table 4G. —Barley and tnalt: International trade, calendar years 1911-1910. 
[See General note/’ Table 10.] 

EXPORTS. 

]000 omitted.] 


Country. 


niOM— 

Algeria. 

Argentina. 

AustriarHungary 

Belgium. 

British India.... 

Bulgaria. 

Canada. 

Chile. 

China. 

Denmark. 

France. 

Germany.. 

Netherlands. 

Roumania. 

Russia. 

United Kingdom 
United States... 
Other oountrles.. 

Total. 


Barley. 


Average 

1911-1913' 


Bushels. 

4,720 

917 

7,529 

3,629 

17,129 

1,700 

6,666 

608 

660 

3,473 

609 

139 

28,996 

16,690 

168,280 

107 

8,177 

16,660 


286,687 


1915 

(prelira.)] 


1916 

l(prelim.)| 


Bushels. 

1,690 

3,440 


7,441 


4,666 

1,287 

191 

3 

636 


141 


331 

79 

26,491 

2,124 


Average 

|l911-1913j 


Bushel*. 


3,104 


9,906 

’*■■'46 


136 


123 

6 

22,486 


Malt. 


1915 

|(prolim.)| 


Bushels.] 


11,816 

246 


97 

S3 

1,104 

678 

3 

189 

908 

244 

10 


48,419 . 16,468 7,601 


1916 

(proUm.) 


Bushels.] 


701 

"ii 


348 

3,982 

2,263 

1 


1911-1913 (preUm.) 


Bushds, 


646 


401 

1,746 

6,103 


Barley and malt in terms 
of barley. 


A^'crage 


Bushels. 

4,729 

017 

18,271 

3,853 

17,129 

1,700 

6,670 

631 

660 

3,561 

639 

1,226 

29.611 

16.612 
168,461 

932 

8,460 

16,669 


Bushels. 

1,660 

3,440 


299,641 


1916 


1916 

(prelim.) 


Bushels. 


7,441 


4,676 

1,658 

Ifl 

3 

1,173 


161 


648 

8,699 

28,630 

2,125 


66,829 


3,104 


9,980 
■ *46 


488 
1,608 
27,126 
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Taiilk 4G.—Barley aiid r/ialt: International trade, calendar years 1911-1910 —Continued. 


IMPORTS. 


Country. 

Barley. 

Malt. 

Burley and malt in terms 
of barley. 

Average 1 
lWl-1913 

191.5 

(prelim.) 

1916 

(prelim.) 

Average 

1911-1913 

1915 

(prelim.) 

1016 

(prelim.) 

Average 

1011-1913 

1915 

(prelim.) 

1916 

(prelim.) 

INTO— 

Busheh. 

3 

Bushels. 

1 

Bushels. 

1 

Bushels. 

1,437 

Bushels, 

720 

Bushels. 

1 1,085 

Bushels. 

1,310 

839 

Bushels. 

656 

Bushels. 

988 

Aiisti la-liungary... 

838 


1 




19.510 

1 



759 



20,238 

978 




7 

2 

1,074 

383 

944 

718 

865 

655 

R ritish South Africa. 
Canada. 

2 

5 

232 

287 

351 

216 

261 


39 

2 

147 

43 

9 

166 

78 

10 

('iihii 

27S 

343 



278 

343 


Doainiiirk . . 

2, on 

4,414 


62 



2,098 

889 

4,414 

451 


Egypt. 

'690 


70 

218 

95 

169 

224 

Frauc5o. 

6,993 

4,212 

10,200 

199 

178 

145 

2*27 

7,1.55 
.526 ! 

4,374 

56)3 

10,406 

566 

Finland. 

311 

241 

237 

354 

404 

(icrraany. 

Italy . 

150,706 

.815 


3,122 



153,514 

815 



201 j 

38 

474 

522 

632 

513 


37,616 

4,218 

5,083 

5,846 

3,893 

126 

1,635 

259 


41,184; 

6, .569 

5, 846 
2,465 

Norway. 

1,133 

2,291 

192 

4,3.'W 

1,368 

271 

Itii'isia 

940 

271 

37 



974 

1 

Switzer laud. 

1,11.1 

1,0.57 
27,969 

6.Sc8 ! 

1,172 

3,626 
100 j 

1,743 

1,207 

4,440 

2,612 

2,268 

United Kingdom... 

Ol.tinr rins 

51,1^16 

I.7.U 

30,909 

7 1 
515 1 

54 

61,727 
2,25;t 

27,975 

1,157 

.36,957 





Total. 

.*79,591 

1 4«; i 1 

15,9.>ti 1 

7, lot) j 


291.096 

52,574 


1 ' 1 

r ■ 1 




KYB. 


Tablr 47.— Rye: Area and production in undermentioned countries, 1015-1917. 


Country. | 

Area. j 

Production. 

191.5 

1916 

1917 

1915 1 

1 

1016 

1917 

NORTH AMERICA. 

United States. 

Cana<la: 

Acres. 

3,129,000 

A cres. 
3,213,000 

Acres. 

4,102,000 

Bushels. 

54,050,000 

Bushels. 

4«,.S()2,000 

Bvishtls. 

60,14.5,000 

9,000 

7.8,000 

6 ,0(K» 

3,000 

17,000 

8.000 
69,000 
30,000 
2:1, (MR) 
18,000 
(*) 


14.5,000 
1,551,0(X) 
1.5.5,000 
76, (XK) 
46.1,0(H) 
4,000 

118,000 

1,208,000 

557,000 

548,000 

440,000 

.5,000 








Sa.'^katehewan. 






Total Canada. 

Mexico. 

Total. 



112 , (KK) 

148,000 


2,;i94,00t) 

2,876,000 


(») 

(*) 

(*1 

70,000 

70,000 

70,000 




66 , .514,000 

61,808,000 


SOUTH AMERICA. 

Argentina. 

Chile. 

Uruguay. 

Total. 





229,000 

4,000 

0) 

212 ,0tj0 

11,000 

(‘) 

180,000 

1,811,000 

185,000 

1,000 

2,008,000 

187,000 

1,000 

858,000 

1,000 




1,997,000 

2,196,000 


EUROPE. 

Austria-Hungary: 

Austria. 

Hungary. 

Croatia-Slavonia. 

Bosnia^Herzegovina.. 

Total Austria-Hun* 
gary. 





<3,120,000 

2,625,000 

I 

1 

■61,211,000 

46,976,000 

2,600,000 

600,000 

(1) 

(fS • 

(•) 

V*) 

(S) 

(1) 

(t\ 

(») 




100,286,000 










1 Less than 500 acres. * No official statistics. > Qalicia and Bukowlna not included. 
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RYE—Continued. 

Table 47. — Rye: Area and production in undermentioned countriee^ 1915-1917 —Oontd. 



Area. 






1915 

1916 

1917 

EUEOPE—continued. 





Acres. 

Acres. 

Acres. 

Belgium . 

1 645,000 


0) 

Bulgaria . 

1 527,000 

V 


Denmark . 

521,000 

481,000 

436,000 

Finland . 

*692,000 


(») 

Fran( e < . 

2, .309,000 

2,149,000 

2,002,000 

Oermany . 

15,843,000 

(>) 

(») 

Italy . 

294,000 

290,000 

279,000 

Netherland.s . 

546,000 

499,000 

463,000 

Norway . 

48,000 

48,000 

48,000 

Roumania . 

187,000 

200,000 


Russia: 




Biissia propel * . 

59,766,000 

55,6:17,000 


I*oland . 

(*) 


(«) 

Northern Canciksia ... 

328,000 

h 

(») 

Total . 

60,094,000 



Serbia . 

(>) 

(*) 

(*) 

Spain . 

1,820,000 

1,846,000 

1,800,000 

S^^eden . 

9(j5,000 

m 913,000 

813,000 

United Kingdom . 

62,000 

60,000 

64,000 

Total . 




ASU. 




Russia: 




Central Asia (4 Oov- 




ernmonis of) . 

340,000 

(•) 

(*) 

Siberia (4 Oovom- 




monts of) . 

2,452,000 

(*) 

(») 

Transcaucasia (1 Qov- 




omraentof) . 

1,000 

(*) 

(*) 

Total Russia (Asi¬ 



1 

atic) . 

2,793,000 



AUSTBALASU. 




Australia: 




Quoonsland. 

(») 

(®) 


New South Wale.s.... 

3,000 

3,000 


Victoria. 

2,000 

3,000 


South Australia. 

1,000 

3,000 


Western Australia... 

1,000 

1,000 


Tasmania. 

1,000 

1,000 


Total Australia.... 

8,000 

11,000 

10,000 

Grand total. 





Bushels. 

18,000,000 

7,622,000 

13,001,000 

10,000,000 

33,148,000 

360,310,000 

4,362,000 

13,726,000 

829,000 


Bushels. 

(*) 

8,490,000 

10,569,000 

(*) 

33,351,000 

(») 

6,582,000 

12,391,000 

943,000 


2,911,000 (») 


875,422,000 843,740,000 

(*) (») 

4,615,000 I') 


8,sr)S,u()0 

(») 

27,509,000 

(») 

4,4<A000 

li,9:.8,(x)0 

(w6,000 

(*) 


880,037,000 

800,000 

26,102,000 

23,133,000 

1,700,000 


2,785,0d5 


(*) 

28,782,000 

22,929,000 

(») 


(-) 

24,:}65,000 

15,747,000 


1 Data for 1914. 

> No official statistics. > 
* Census of 1910. 


* Excludes territory occupied by the enemy. 
6 Less than 500 acres. 


Table 48. — Rye: Total production of countries named in Table 47y 1895-1915. 


1 Production. 

Year. 

Production. 

Year. 

Production. 

Year. 

§§§§§§ 

1901 . 

1902 . 

1903 . 

1904 . 

1905 . 

1906 . 

Bushels, 

1,416,022,000 

l,&i7,845,000 

1,659.961,000 

1,742,112,000 

1,496,751,000 

1,433,395,000 

1907 . 

1908 . 

1909 . 

1910 . 

1911 . 

1912 . 

Bushels, 
l,53S,n8.000 
1,690,057,000 
1,747,123,060 
1,673,473,000 
1,753,033,000 
1,886,517,000 

1913 . 

1914 . 

1015. 
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RYE—Continued. 

Tabi.£ 49.— Rye: Average yield per acre in underiamlioned countries, 1890-1916, 


Year. 

United 

States. 

Bussia 1 

(Euror j 
pean).i 

Ger¬ 
many. 1 

Austria.! 

Hungary 
proper.! 

Franco. > 

Ireland.! 

Average: 

1890-1899. 

Bushels. 

13.9 

Bushels. 

10.4 

Bushels. 
20.9 1 

Bushels. 

16.1 

Bushels. 

Bushels. 

17.6 

Bushels. 

25.2 

1900-1909. 

15.7 

11.5 

25.6 

19.0 

17.6 

17.1 

27.5 

1910-1914. 

16.3 

12.5 

28.3 

22.2 

18.5 

16.1 

29.9 


1906. 

16.7 

&8 

25.1 

19.9 

19.8 

16.3 

27.6 

1907. 

16.4 

10.8 

25.8 

18.9 

16.0 

18.2 

27.0 

1908. 

16.4 

11.0 

28.0 

22.0 

17.5 

16.8 

29.2 

1909. 

13.4 

12.6 

28.8 

22.3 

17.8 

18.1 

30.8 

1910. 

16.0 

12.3 

27.1 

21.3 

18.9 

14.7 

30.3 

1911. 

15.6 

10.5 

28.2 

20.9 

18.7 

15.8 

29.0 

1912. 

16.8 

14.3 

29.5 

23.3 

19.4 

16.6 

30.6 

1913. 

16.2 

13.5 

30.4 

22.0 

10.6 

17.0 

30.0 

1914. 

16.8 

17.3 

15.3 

12.1 

26.4 

• 23.7 

16.1 

17.5 

16.6 

29.4 

1915. 

M4.6 

22.8 

• 16 4 

14.3 

15.4 

29.2 

1916. 

29.0 






Average (1907-1916). 

16.0 





16.3 

29.5 







1 Bushels of 56 pounds. * Galicia and Bukowina not Included. 

* Wmchestor bushels. * Poland not included. 


Table 50. — Rye: Acreage, production, value, exports, etc., in the United States, 1849-1917, 

Note.— -Figures In italics are census returns; figures in roman are estimates of the Department of Agri¬ 
culture. Estimates of acres are obtained by applying estimated jpercentages of increase or decrease to the 
published numbers of the preceding year, except that a revised base Is u^ for applying pereentage esti¬ 
mates whenever new census data are available. 


Year. 

Acreage 

harvested. 

% 

Aver¬ 

age 

yield 

per 

acre. 

Production. 

Aver¬ 
age 
farm 
price 
per 
bushel 
Dec. 1. 

Farm value 
Dec. 1. 

Chicago cash price per 
bushel, No. 2. 

Domestic 
exports, m- 
cludiug 
rye flour, 
fiscal year 
beginning 
July 1. 

December. 

FolIo>v1ng 

May. 

Low. 

High. 

Low. 

High. 


Acres. 

Bush. 

Bushels. 

Cents. 

Dollars. 

Cts. 

as. 

as. 

as. 

Bushels 




14,189,000 








laS. 



eV, 101,000 








1866. 

1,548,000 

13.5 

20,865,000 

82.2 

17,150,000 



142 

150 

234,971 

1SG7. 

1,689,000 

n.7 

23,184,000 

100.4 

23,281,000 

132 

157 

173 

185 

561,901 

1808. 

1,651,000 

13.6 

22.505,000 

94.9 

21,319,000 

lOM 

118 

100 

115* 

92,809 

1809. 

1,658,000 

13.6 

22,528,000 

77.0 

17,342,000 

66 

77* 

78 

83} 

199,450 

1369... 











1870. 


13.2 


73.2 


67 

74 

81 

91 

87.174 

1S71. i 


14.4 


71.1 

10.928,000 

62 

63} 

75 

93 

832,689 

1872. 


14.2 


67.6 


67* 

70 

68* 

70 

611,749 

1873. 


13.2 


70.3 


mm 

81 

9r 

102 

1,923,404 

1874. 


13.4 


77.4 


93 

m 


Egg 

267,068 

1875. 


13.0 


67.1 


67 

68f 

61* 

70* 

589,159 

1876. 




61.4 


65* 


70 

92} 

2,234,856 

1877. 


15.0 


57.6 



56* 

54 

60 

4,249,684 

1878. 


15.9 


52.5 


4? 

44} 

47 

52 

4,877,821 

1879. 


14.5 


65.6 


73* 

81 

73* 

86 

2,943,894 

1879 . 


10.8 









1880. 


13.9 

24.541,000 

75,6 


82 

91* 

115 

118 

1,955,155 

1881. 


11.6 


93.3 



98 

77 

83 


1882. 


13.4 


61.5 


57 

58i 

62 

67 


1883. i 


12.1 


58.1 


66* 

60 

60* 

62* 


1884. 


12.2 


61.9 

14,867,000 

XT 

52 

68 

73 

2,974,890 

1885. 


10.2 


57.9 


58* 

61 

58 

61 

216,699 

1886. 


■ IW.1 


53.8 


53^ 

54* 

54* 

56* 

377,ag 

1887. 


KEu 


54.5 


55* 

eir 

68 

68 

94.827 

1888. 




58.8 



52 

89 

41 ^ 


1880. 

2.171.000 

13.1 


42.3 


44 

46* 

491 

54 

3,380;975 

1889 . 


mlwM 
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Statistics of Rye. 


RYE—Continued. 

Table 60. — Rye: Acreage^ production^ value^ exports^ etc., in the United States, 1849- 

i917-~Contmued. 


Year. 

Acreage 

harvested. 

Aver¬ 

age 

yield 

per 

acre. 

Production. 

Aver¬ 
age 
farm 
price 
per 
bushel 
Dec. 1. 

Farm value 
Dec. 1. 

Chicago cash j rice per 
bushel. No. 2. 

Domestic 
exports, in¬ 
cluding 
rye flour, 
fiscal year 
banning 
July 1. 

December. 

Following 

May. 

Low. 

High. 

Low. 

High. 


Acres. 

Bush. 

Bushels. 

Cents. 

Dollars. 

Cts. 

Cts. 

Cts. 

Cts. 

Bushels. 

1890. 

2.142,000 

12.0 

26.807.000 

62.9 

16,230,000 

64i 

68* 

83 

92 

358,263 

1891. 

2,176,000 

14.6 

31.752,000 

77.4 

24,589,000 

86 

92 

70} 

79 

12.068.628 

1892. 

2,164,000 

12.9 

27.979,000 

54.2 

15.160,000 

46 

51 

5^ 

62 

1,493,924 

1893. 

2.038,000 

13.0 

26,555,000 

61.3 

13,612,000 

45 

Hit 

4i* 

48 

249,152 

1894. 

1,945,000 

13.7 

26,728,000 

50.1 

13,395,000 

47i 

49 

62} 

67 

32,045 

ISOS’.. 

1,890,000 

14.4 

27.210,000 

44.0 

11,965,000 

32 

35} 

33 

36* 

1,011,128 

1806. 

1,831,000 

13.3 

24,369.000 

40.9 

9,961,000 

37 

424 

32} 

34 

8,575.663 

1897. 

1,704,000 

16.1 

27,363,000 

44.7 

12.240,000 

45t 

47 

48 

75 

15.562.035 

1898. 

1,64.3,000 

16.6 

25,658,000 

46.3 

11,875,000 

52h 

55* 

56} 

62 

10,169.822 

1899. 

1,650,000 

14.4 

23,962,000 

51.0 

12,214,000 

49 

52 

53 

56} 

2,382,012 


S 05^,000 

If. 4 

05,669,000 








1900. 

1,591,000 

15.1 

23,996,000 

61.2 

12,295,000 

45} 

49} 

51* 

54 

2,345,512 

1901. 

1,988,000 

15.3 

80,345,000 

55.7 

16,910,000 

59 

65} 

54 } 

58 

2,712,077 

1902. 

1,979,000 

17.0 

33,631,000 

60.8 

17,081,000 

48 

49} 

48 

50} 

5,445,273 

1903. 

1,907,000 

16.4 

29,363,000 1 

54.5 

15,994,000 

504 

52 I 

69} 

78 

784,068 

1004. 

1,793,000 

15.2 

27,242,000 

68.8 

18,748,000 

73^ 

75 

70 

84 

29,749 

1906. 

1,730,000 

16.6 

28,486,000 

61.1 

17,414,000 

64 

68 

58 

62 

1,387,828 

1906. 

2,002,000 

16.7 

33,375,000 

58.9 

19,671,000 

61 

65 j 

69 

87} 

769,717 

1907. 

1,926,000 

16.4 

31,566,000 

73.1 ! 

23,068,000 

75 

82 

79 

86 

2,444,588 

1908. 

1,948,000 

16.4 

31,a51,000 

73.6 

23,455,000 

75 

77} j 

83 

90 

1,295,701 

1909 . 

2,006,000 

16.1 

32,239,000 








1009 . 

0,196,000 

IS. 4 1 

09,600,000 

71.8 

’" 2 i,i^, 6 o 6 ' 

72 

80 

74 

80 

242,262 

19101. 

2,185,000 

16.0 

34,897,000 

71.5 

24,953,000 

80 

82 

90 

113 

40,123 

1911. 

2,127,000 

15.6 

33,119,000 1 

83.2 

27,557,000 

91 

94 

90 

95} 

31,384 

1912. 

2,117 000 

16.8 

35,664,000 

66.3 

23 636,000 

58 

64 

60 

64 

1,854,738 

1913. 

2,567,000 

16.2 

41,381,000 i 

63.4 

26)220,000 

61 

65 

62 

67 

2,272,492 

1914. 

2,541,000 

16.8 

42 , 779 , 000 ' 

86.5 

37,018,000 

107* 

112 * 

115 

122 

13,026,778 

1915. 

8,129,000 

17.3 

54,050,000 

83.4 

45,083,000 

9il 

98* 

96} 

99} 

15,250,151 

1916. 

3,213,000 

15.2 

48,862,000 

122.1 

59,676,000 

130 

151 

200 

240 

13,703,527 

1917. 

4,102,000 

14.7 

60,145,000 

166.3 

100,025,000 

176 

184 











1 1 


I Figures adjusted to census basis. 


Table 51. — Rye: Acreage, production, and total farm value, by States, 1917. 
[000 omitted.] 


State. 

Acreage. 

Produc¬ 

tion. 

Farm 
value 
Dec. 1. 

State. 

Acreage. 

Produc¬ 

tion. 

Farm 
value 
Dec. 1. 


Acres. 

Bushels 

Dollars. 


Acres. 

Bushels, 

DoUvrs. 

Vermont. 

1 

20 

35 

Missouri. 

30 

441 

728 

Massachusetts. 

3 

. 57 

114 

North Dakota. 


9,880 

16,203 

Connecticut. 

7 

144 

302 

South Dakota. 


5,600 

8,680 


135 

2,565 

4,?20 



3,354 

6,199 


69 

l',276 

2)233 

TTAnsAM _f_... 


1,140 

l)9C4 


260 

4,420 

7,614 


30 

375 

656 


t 

16 

28 


12 

120 

234 

Maryland. 

24 

384 

645 

Alabama. 

4 

38 

102 

Virmnla. 

77 

1,155 

2.021 

Texas. 

2 

20 

39 

West Vir^iiila. 

20 

270 ! 

456 

Oklahoma_ 

9 

90 

153 

NTorth CArnlInn.. 

52 

520 

1,040 

Arkansas. : 

2 

27 

40 


17 

170 

484 

Montana _ 

0 

114 

188 

Georgia. 

15 

126 

346 


18 

252 

801 

Ohio. 

90 

1,620 

2.608 

ColoradoT. 

27 

482 

631 

,_ 

200 

8,000 










Utah. 

18 

104 

166 

TiMiirtU .;. 

48 

752 

1,241 


2 

81 

42 

UieNgnn. 

841 

5.115 

8,440 


7 

89 

156 


410 

7 585 

7 RfiK 

12,819 
12 667 


81 

856 

606 


410 





Iowa. 

50 


1)395 

United States. 

4,108 

60,145 

100,025 


29190*—tbk 1917—J—41 













































































































































































































Statistics of Rye. 

RYE—Continued. 


Table 54. — Rye: Farm price per hitshel on first of each months by geographical divisions, 

1916 and 1917. 

TTnffjMi North South N. Central N. Central South vo-wa-* 
Atlantic Atlantic States east States west Central 

Month. States. States. States. of Miss. R. of Mi^. R. States. States. 

1917 I 1916 1917 I 1916 1917 I 1916 1917 I 1916 1917 I 1916 1917 | 1916 1917 | 1916 


Cts. 

Tanuacy. 118.5 

February. 123.5 

March. 126.0 

April. 135.6 

May. 164.1 

June. 183.0 

July. 177.1 

August. 178.1 

September_ 161.9 

October. 169 8 

November- 168.8 

December. 166.3 


Cts, Cts, 

85.3 117.4 

88.3 123.1 

85.6 125.7 

83.6 132.9 

83.7 163.8 

83.8 190.6 

83.3 183.1 

83.4 181.4 

99.7 177.3 

104.1 175.2 
115.3 179.9 

122.1 175.9 


as. as. 

88.8 116.0 

92.7 115.2 

88.2 121.3 

90.4 126.2 

88.7 154.7 

90.2 165.3 

89.4 159.0 

88.6 176.7 

96.9 174.3 

99.6 185.7 

115.8 177.9 

115.9 189.9 


CU. Os. 

90.9 123.1 

92.6 129.2 

96.8 128.8 
96.0 136.8 

93.7 165.6 

91.8 181.2 

87.9 180.6 

90.5 182.3 

95.7 157.6 

103.2 169.7 

103.7 167.8 

120.3 165.5 


Os. Os. 

81.4 125.8 

84.6 129.5 

81.2 142.2 

76.7 138.5 

78.8 169.7 

78.1 160.2 

79.4 159.0 

77.9 18.7.7 

100.1 190.8 
102.01 204.8 

114.8 19S.3 

121.6 182.7 


Average...! 157.2| 97.8| 162.5| 98.8| 163.1| 97.8| 158.4| 99.8| 155.8| 98.6i 174.5| 
Table 55. — Rye: Wholesale price per bushel, 1912-1917. 


1912. 

January-J uno.. 
July-December. 

1913. 

January-June.. 
July-December. 

1914. 

January-June.. 
July-December. 

1915. 

January-June,. 
July-December. 

1916. 

January. 

February. 

March.... 

April. 

May. 

June. 


January-June 


July. 

August. 

September. 
October.... 
November. 
December.. 


1917. 

January. 

February.... 
March. 


January-June. j 


July. 

August. 

September. 
October.... 
November. 
Deoember.. 


July-December 


Philadelphia. 

Cincinnati. 



No 

2 . 


High. 





Low. 

High. 

CenU. 

CenU. 

Cents. 

Cents. 

82 

105 

78 

100 

68 

85 

62 

81 

65 

70 

60 

70 

65 

77 

60 

72 

65 

75 

62 

71 

65 

126 

60 

115 

105 

130 

107 

133 

90 

112 

92 

112 

106 

112 

99 

104 

110 

115 

90 

106 

115 

118 

90 

100 

105 

no 

98 

104 

95 

105 

92 

101 

90 

95 

92 

100 

90 

118 

90 

106 

90 

100 

96 

ids” 

100 

no 

103 

127i 

no 

125 

123 

128 

125 

150 

125 

141 

‘ 143 

155 

139 

1 155 

135 

_155 

138 

153 

90 

1 155 

96 

155 

140 

I 155 

140 

152 

140 

158 

146 

154 

153 

175 

153 

164 

170 

205 

170 

192 

200 

245 

200 

220 

235 

215 

230 

240 

140 

245 

140 

240 

240 

245 

220 

280 



170 

215 

VI 


174 

190 

V) 


177 

188 

173 

186 

170 

180 

175 

186 

_ m 

184 

173 

245 

ITO' 

280 


Low. High. 

Cents. Cents. 
75 96| 

58 76 


8 | 98.61 

174.5| 10 

, 1912- 

t917. 

1 Duluth. 

Low. 

High. 

Cents. 

Cents. 

66 

9U 

53 

70 

52 

59 

50 

65 

50 

62 

67 

107 

106 

128 

87 

111 

93 

98 

87 

97 

87 

91 

91 

96 

91 

95 

91 

95 

87 

98 

89 

95 

94 

120 

115 

122 

120 

138 

137 

149 

138 

150 

89 

150 

136 

144 

134 

147 

147 

165 

164 

200 

198 

240 

218 

235 

134 

240 

liT 

298 

168 

190 

180 

190 

175 

186 

174 

178 

179 

1841 

168 

298 


Cts. CU. 

111.1 77.8 

105.1 78.9 

106.2 80.7 

125.2 81.7 

152.0 78.3 

153.2 73.6 

159.5 81.8 

153.6 80.0 
168.0 90.2 

167.6 91.8 

159.1 105.9 

158.1 107.8 


San Francisco 
(per 100 lbs.) 
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Yearbook of the De'pariment of Agriculture, 


RYE—Continued. 

Tablb 66. —Rye (including flour): International trader Calendar years 1911-1916, 

[See General note,” Table 10.] 

EXPORTS. 

[000 onUttod.] 


Country. 

Average 

1911-1913 

1915 

(prelim.) 

1916 

(prelim.) 

Country. 

Average 

1911-1913 

1915 

(prelim.) 

1916 

(prelim.) 

FROM— 

Bushels. 
443 
914 
2,3;Ui 
69 
303 
44,951 
IS, 870 

Bushels. 

194 

Bushels. 

129 

moM— 

Roumania. 

Bushels. 

3,411 

34,921 

855 

614 

Bushels. 

Bushels. 

Befgiiiin. 

Russia. 

13,331 

13,655 

69 

12,315 

15,838 

Bulgai'ia. 



United States. 

Caniuia. 

Denmark 1 

Mi 

1 1 

989 

Other countries.... 

Total. 

Germany. 


107,687 

27,777 


Netljcrlands. 


i 




IMPORTS. 


INTO— 

Au-stria-Hungary... 

Belgium. 

Denmark. 

Finland. 

Franco. 

Germany. 

Italy. 

Netherlands. 


1,224 
6,157 
8,587 





2,707 


15,472 

13,425 

12,639 

4,138 

16,900 

721 

36 

14 

4 

1 

31,023. 

2,232 

721 


IKTO— 

Norway. 

Russia. 

10,520 
5,231 
3,769 
729 
2,195 
677 

7,885 ! 
1 

1,770 

16 

1,436 

77 

7,329 



Switzerland. 

United Kingdom... 
Other countries.... 

Total. 

42 

2,a54 

107,343 

29,589 





BUCKWHEAT. 

Table 57. — Buckwheat: Acreage^ production^ and value in the United States^ 1849-1917, 

Note.— Figures in italics are census returns; llgtxres In roman are estimates of the Department of Agri¬ 
culture. Estimates of acres are obtained by applying estimated percentages of increase or decrease to 
the publisho<l numbers of the preceding year, except that a revised base is used lor applying percentage 
estimates whenever new census data are available. 


Year. 

Acre- 
8 «e 
(thou¬ 
sands of 
acres). 

Aver¬ 

age 

yield 

per 

acre 

(bush¬ 

els). 

Pro- 
duo- 
tlon 
(thou¬ 
sands of 
bush¬ 
els). 

Aver- 
age 
farm 
price 
Dec. 1 
(cents 
per 

bushel). 

Farm 
value 
Doc. 1 
(thou¬ 
sands 
of dol¬ 
lars). 

1849 . 



8,957 



1869 . 



17,578 



1866. 

1,046 

21.8 

22,792 

67.6 

15,413 

1867. 

1,228 

17.4 

21,359 

78.7 

16,812 

186S. 

1,114 

17.8 

19,864 

78.0 

15,490 

1863. 

1,029 

16.9 

17,431 

71.9 

12,535 

my . 



9,882 



1870. 

637 

18.3 

9,842 

70.5 

6,937 

1871. 

414 

20.1 

8,329 

74.5 

6,208 

1872. 

448 

18.1 

8,134 

73.5 

5,979 

1873. 

454 

17.3 

7,838 

75.0 

6,879 

1874. 

453 

17.7 

8,017 

72.9 

6,844 

1875. 

576 

17.5 

10,082 

62.0 

6,2.55 

1876. 

666 

14.5 

9,669 

66.6 

6,436 

1877. 

650 

15.7 

10,177 

66.9 

6,808 

1878. 

673 

ia2 

12,247 

52.6 

6,441 

1873. 

640 

30.5 

13,140 

59.8 

7,856 

1879 . 

848 

IS. 9 

11,817 



1880. 

823 

17.8 

14,618 

59.4 

8,682 

1881. 

829 

11.4 

9,486 

86.5 

8,206 

1882. 

847 

13.0 

11,019 

rj.o 

8,039 

1883. 

857 

8.9 

7,669 

82.2 

6,304 

1884. 

870 

12.6 

11,116 

58.9 

6,549 

1885. 

914 

13.8 

12,626 

55.9 

7,067 

1886. 

918 

12.9 

11,869 

54.5 

6,465 

1887. 

911 

11.9 

10,844 

56.5 

6,122 

1888. 

913 

13.2 

12,050 

63.3 

7,628 

1889. 

837 

14.5 

12,110 

50.5 

6,113 

1889 . 

8S7 

14.6 

18,110 








Year. 

Acre- 

MO 

(thou¬ 
sands ot 
acres). 

Aver¬ 

age 

yield 

per 

acre 

(bush¬ 

els). 

Pro¬ 
duc¬ 
tion 
(thou¬ 
sands of 
bush¬ 
els). 

Avor- 
.age 
(arm 
price 
Doc. 1 
(cents 
per 

bushel). 

Farm 
value 
Dec.l 
(thou¬ 
sands 
of dol¬ 
lars). 

1890. 

845 

14.7 

12,433 

67.4 

7,133 

1891. 

849 

15.0 

12,761 

67.0 

7,272 

1892. 

801 

14.1 

12,143 

51.8 

6,296 

1893. 

816 

14.9 

12,132 

58.3 

7,074 

1894. 

789 

16.1 

12,668 

55.6 

7,040 

1895. 

763 

20.1 

15,341 

45.2 

6,936 

1896. 

755 

18.7 

14,090 

39.2 

5,522 

18 J7. 

718 

20.9 

14,997 

42.1 

6,319 

1898. 

678 

17.3 

11,722 

45.0 

5,271 

1899. 

670 

16.6 

11,094 

65.7 

6,184 

1899 . 

807 

13.9 

11,834 



1900. 

638 

15.0 

9,567 

55.8 

6,341 

1901. 

811 

18.6 

15,126 

56.3 

8,523 

1902. 

805 

18.1 

14,530 

59.6 

8,655 

1903. 

804 

17.7 

14,244 

60.7 

8,651 

1904. 

794 

18.9 

15,098 

62.2 

9,331 

1905. 

760 

19.2 

14,586 

58.7 

8,566 

1906. 

789 

18.6 

14,642 

59.6 

8,727 

1907. 

800 

17.9 

14,290 

69.8 

0,975 

1908. 

803 

19.8 

15,874 

75.6 

12,004 

1909. 

834 

20.9 

17,438 



1909 . 

878 

16.9 

14»S49 

70.1 

10,346 

19101.... 

860 

20.6 

17,m 

66.1 

11,636 

1911. 

833 

21.1 

17,549 

72.6 

12,785 

1913. 

841 

22.9 

19,249 

66.1 

12,720 

1913. 

805 

17.2 

13,833 

76.6 

10,445 

1914. 

792 

21.3 

16,881 

76.4 

12,893 

1915. 

769 

19.6 

16,066 

78.7 

11,848 

1916. 

828 

14.1 

11,662 

113.7 

18 147 

1917. 

1,006 

17.4 

17,460 

160.1 

27 964 


1 Figures adjusted to census basis. 
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Statistics of BuclcwheaL 

BUCKWHEAT-Oontinued. 

Table 58. — Buckwheat: Aereagey productiony and total farm value, by StateSy 1917, 


(000 omitted.] 


State. 

Acre- 

Pro- 

due- 

Farm 

value 

State. 

Acre- 

Pro- 

duc- 

Farm 

value 



tion. 

Dec.l. 



tion. 

Dec. 1. 


Acres. 

Bush. 

Dolls. 


Acres. 

Bush. 

Dolls. 

Maine. 

15 

322 

483 

Ohio. 

25 

430 

658 

New Hampshire. 

2 

38 

70 

TnrH.«tTia. 

10 

150 

232 

Vermont. 

13 

286 

429 

Illinois. 

4 

76 

129 

Massachusetts. 

2 

30 

50 

Michigan. 

75 

675 

992 

Connecticut. 

3 

62 

104 

Wisoonsin.. 

23 

281 

480 

New York. 

830 

5,040 

0,504 

Minnesota. 

u 

154 

208 

Now Jersey. 

16 

288 

455 

Iowa. 

11 

132 

264 

Pennsylvania. 

850 

6,300 

10,269 

Missouri. 

6 

90 

130 

Delaware. 

3 

60 

89 

Nebraska. 

2 

32 

48 

Maryland. 

11 

220 

363 

Tennessee. 

4 

. 68 

102 

Virginia. 

West Virginia. 

33 

45 

696 

000 

1,044 

1,530 

United States. 

1,006 

17,460 ! 

27,054 

North Carolina. 

12 

240 

312 






Table 59. — Buckwheat: Condition of cropy United States, on first of months named, 

1897-1917. 


Year. 

Aug. 

Sept. 

When 

har¬ 

vested 

Year. 

Aug. 

Sept. 

When 

har¬ 

vested. 

Year. 

Aug. 

Sept. 

When 

har¬ 

vested. 


P. et. 

P.et. 

P.ci. 


P.ci. 

P.et. 

P.et. 


P.ci. 

P.et. 

P.et. 

1897. 

94.9 

05.1 

00.8 

1904.... 

92.8 

91.5 

88.7 

1911.... 

82.9 

83.8 

81.4 

1898. 

87.2 

88.8 

76.2 

1905.... 

02.6 

91.8 

91.6 

1912.... 

88.4 

91.6 

89.2 

1899. 

03.2 

75.2 

70.2 

1906.... 

03.2 

91.2 

84.9 

1913.... 

85.5 

75.4 

65.0 

1900. 

87.9 

80.5 

72.8 

1907.... 

91.9 

77.4 

80.1 

1914.... 

88.8 

87.1 

83.3 

1901. 

91.1 

90.9 

90.5 

1908.... 

89.4 

87.8 

81.6 

1915.... 

92.6 

88.6 

81.9 

1902. 

91.4 

86.4 

80.5 

1909.... 

86.4 

81.0 

79.5 

1916.... 

87.8 

78.5 

66.0 

1903. 

93.9 

01.0 

83.0 

1910.... 

87.9 

82.3 

81.7 

1917.... 

92.2 

90.2 

74.8 
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BUCKWHEAT—Continued. 

Table 61. — Buckwheat: Farm price per hushel on first of each months hy geographical 
divisions^ 1916 and 1917. 


Month. 

United 

States. 

North 

Atlantic 

States. 

South 

Atlantic 

States. 

N. Central 
Stales oast 
of Miss. R. 

N. Central 
States west 
of Miss. R. 

South 

Central 

States. 


19ir 

1916 

1917 

1916 

1917 

1916 

1917 

1916 

1917 

1916 

1917 

1916 


Cts. 

as. 

as. 

as. 

as. 

as. 

as. 

as. 

Os. 

cut. 

Cts. 

Cts. 

January. 

117.2 

81.5 

121.3 

81.6 

100.2 

82.5 

113.1 

78.1 

125.0 

87.7 

100.0 

80.0 

February. 

lU.G 

80.7 

117.0 

81.1 

100.3 

81.3 

116.7 

75.6 

127.0 

93.0 

8.5.0 

76.0 

March. 

12i.H 

83.2 

130.0 

8:1.0 

102.7 

84.9 

117.9 

79.6 

143.5 

102.7 

100.0 

74.0 

April. 

12S.3 

83.1 

1.32.7 

83.5 

114.5 

81.9 

117.4 

79.0 

149.5 

101.0 

98.0 

76.0 

May. 

150.fi 

84.9 

156.7 

85.2 

127.8 

83.1 

138.7 

84.4 

175.0 

93.5 

121.0 

74.0 

June. 

1S3.7 

87.0 

191.9 

88.7 

166.6 

81.2 

162.3 

80.0 

175.0 

100.0 

126.0 

74.0 

July. 

209.2 

93.1 

219.3 

94.8 

187.6 

85.6 

180.1 

90.6 

217.5 

87.0 

150.0 

77.0 

August. 

189.3 

89 0 

193.5 

90.8 

175.9 

&3.9 

179.8 

76.9 

220.5 

91.7 

139.0 

75.0 

Septomlx'r.... 

164.3 

86.4 

170.7 

87.1 

150.1 

84.4 

149.4 

82.4 

183.0 

98.5 

75.0 

76.0 

October. 

! 151.4 

00.4 

15.3.5 

90.8 

174.1 

84.6 

144.0 

94.4 

135.0 

87.5 

101.0 

80.0 

No\ombcr.... 

151.2 

102.9 

1.56.7 

104.6 

150.0 

88.8 

151.1 

105.9 

135.5 

11.5.0 

100.0 

77.0 

December. 

160.1 

112.7 

101.2 

114.8 

157.8 

99.1 

155.1 

114.4 

159.3 

120.4 

150.0 

100.0 


FLAX. 

Table 62. — Flax: Area and production in undermentioned countrus^ 1914-1916. 

[000 omitted.] 



1 No omcial statistics. 


* Galioia and Bukowina not included. 


• Data tor 1913. 
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FLAX—Continued. 

Table 62. — Flax: Area and production in undermentioned countrieSf 1914^1916 —Oont^d. 

[000 omitted ] 


Country. 

Area 

Production. 

1914 

1916 

1916 

Seed. 

Fiber. 

1914 

1915 

1916 

1914 

1915 

1916 

Euiiops—continued. 











Acres. 

Acres. 

Acres. 

Bushels. 

Bushels 

Bushels 

Pounds 

Pounds 

Pounds. 

Belgium. 

32 



*387 

0) 

G) 

*39,437 

IL 

G> 

Bulgaria. 

2 

0 ) 

0) 

«8 

oj 

G) 

g) 

G) 

Franco*. 

46 

20 

15 

336 

161 

G) 

23,370 

G) 

Ireland. 

49 

53 

91 

C) 

0 ) 

G) 

18.202 

21,648 

32,461 

Italv. 

22 

21 

21 

323 

323 

362 

6,071 

6,612 

6,612 

Netherlands. 

19 

22 


218 

295 

JG) 

10,811 

12,922 

G 

Koumania. 

21 

14 

20 

165 

134 

G) 

2,137 

1,187 

G) 

Russia: 










Russia proi)er. 

3,401 

2,843 

3,505 

14,222 

16,593 

G) 




Poland'. 

h 

6) 

h 

0) 

6) 

G 




Northern Caucasia.. 

182 

48 

0 ) 

1,3P1 

499 

G) 




Total. 

3,583 

2,891 


15,613 

17,092 


<868,632 

*815,438 

. 

Serbia. 

C) 


(!) 


(‘)~ 


G) 

G) 

G^ 

Sweden*. 

3 

_0)__ 

0) 

3 

h) 

G) 

401 

G) 

G) 

Total. . . . 

1 


17,785 



1,044,746 



ASIA. 










British India«. 

3,031 

3,325 

3,334 

15,448 

15,880 

19,040 




Russia: 










CentralAsIa (4 Go^- 










einmeals of).... 

100 

83 

C) 

762 

566 

G) 




Siberia (4 Govern¬ 










ments of). 

191 

152 

0 ) 

1,684 

796 

G) 




Trmstaucasla (1 










Government of).. 

0) 

(») 

(}) 

C) 

G) 

G) 




Total. . 




17,794 






AFBICA. 










Algeria. 

0) 

0) 

0 ) 

»15 

0) 

G) 

G) 

G) 

G) 

Grand total. 







T7o447746 




1 No offlolal statistics. * Includes 2 G overaments in Siberia 

* Data for 1913 6 Includes hemp 

* Excludes territory occupied by the enemy. > Including certam native States 


Table 63. —Flax {seed and fiber): Total production of countries named in Table 62, 

1896-1914. 


Year. 


1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

1902. 
1908. 
19M. 
1906. 


Production. 

Seed. 

Fiber. 

Bushels. 
82,684,000 
67; 606 000 
72,938,000 
66,348,000 
62,432,000 
72,314,000 
83,801,000 
110,466,000 
107,743,000 
100,468,000 

Pounds. 

1,714,206,000 

1,498,064,000 

1,780,693,000 

1,138,763,000 

1,315,931,000 

1, 060 260,000 
1,664,840,000 
1,402,383; 000 
1,617,022,000 
1,404; 220,000 


1906. 

1907. 

1908. 

1909. 
1910 

1911. 

1912. 

1913. 

1914. 


Production 

Seed 

Fiber 

Bushels. 

88,165,000 

102,960,000 

100,850,000 

100,820,000 

85,253,000 

101,339,000 

130,291,000 

132,477,000 

94,650,000 

Pounds. 
1,871,723,000 
2,042,390,000 
1,907; 591,000 
1,384,524,000 
013,112,000 
1,011,350,000- 
1,429,967,000 
1,384 757 000 
1,044,746,000 
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FLAX—Continued. 

Table 64. — Flaxseed: Acreage^ production^ valuer and condition in the United States^ 

1849-1917. 

Note.— Figures In italia are census returns; figures in roman ere estimates of the Department of Agri¬ 
culture. Kstimates of acres are obtained by applying estimated percentages of increase or decrease to 
the published numbers of the preceding year, except that a revised base is used for applying percentage 
estimates whenever new census data are available. 


Year. 

Acreage. 

Average 
yield 
per acre. 

Production. 

Average 

farm 

price 

per 

bushel 
Dec. 1. 

Farm value 
T>ec. 1. 

Condition of growing crop. 

July 1. 

. _ 

Aug.l. 

Sept. 1. 

When 

har¬ 

vested. 


Acres. 

Bushels. 

Bushels. 

Cents. 

Dollars. 

P.ct. 

P. ct. 

P.ct. 

P. ct. 

1819 . 



set,000 







1869 . 

... " 

867,000 



. 




1SS9 _ 

.... . 


1,730,000 







Iffffi _ '_ 


7,170,000 







1889 . 

1,319,000 

7.8 

io\tso’,ooo 



. 




1899 . 

S,111,000 

9.5 

19,979,000 







1902. 

3,740,000 

7.8 

29,285,000 

105.2 

30,815,000 

. 




1903. 

3,233.000 

. 8.4 

27,301,000 

81.7 

22,292,000 

86.2 

80.3 

80.6 

74.0 

1904. 

2,264,000 

10.3 

23,401,000 

99.3 

23,229,000 

86.6 

78.9 

85.8 

87.0 

.1905. 

2,636,000 

11.2 

28,478,000 

84.4 1 

24,049,000 

92.7 

96.7 

94.2 

91.5 

1906. 

2,606,000 

10.2 

25,576,000 

101.3 

25,899,000 

93.2 

92.2 

89.0 

87.4 

1907. 

2,864,000 

9.0 

2.5,851,000 

9.5.6 

24,713,000 

91.2 

91.9 

85.4 

78.0 

1908. 

2,679.000 

9.6 

25,8a5,000 

118.4 

30,577,000 

92.5 

86.1 

82.5 

81.2 

1909. 

2,742,000 

9-4 

25,856,000 







1909 . 

t,0^,000 

9.1 

19,613,000 

163.0 

29,796,000 

95.1 

92.7 

88.9 

84.9 

19101. 

2,467,000 

6.2 

12,718,000 

231.7 

29,472,000 

65.0 

51.7 

48.3 

47.2 

1911. 

2,757,000 

7.6 

19,370,000 

182.1 

35,272,000 

80.9 

71.0 

68.4 

60 6 

1912. 

2,851,000 

9.8 

28,073,000 

114.7 

32,202,000 

88.9 

87.5 

86.3 

83.8 

1913. 

2,291,000 

7.8 

17,853,000 

119.9 

21,399,000 

82.0 

77.4 

74.9 

74.7 

1914. 

1,646,000 

8.4 

13,749,000 

126.0 

17,318,000 

90.5 

82.1 

72.9 

77.4 

1915. 

1,387,000 

10.1 

14,030,000 

174.0 

24,410,000 

88.5 

91.2 

87.6 

84.5 

1910. 

1,474,000 

9.7 

14,296,000 

248.6 

3.5,641,000 

90.3 

84.0 

84.8 

86.2 

1917. 

1,809,000 

4.7 

8,473,000 

296.8 

2.5,148,000 

84.0 

60.6 

50.2 

51.3 


1 Figures adjusted to census basis. 


Table 65. — Flaxseed: Acreage, production, and total farm value, hy States, 1917. 


State. 


Minnesota. 


Missouri. 

North Dakota. 
South Dakota. 

Nebraska. 

Kansas. 

Montana. 

Wyoming. 

Colorado.. 


Acreage. 

Average 
yield per 
acre. 

Produc¬ 

tion. 

Average 
farm price 
per bushel 
Dec.l. 

Farm 
value 
Dec. 1. 

Acres. 

Bushels. 

Bushels. 

Dollars. 

Dollars. 

220,000 

9.0 

1,980,000 

2.95 

5,841,000 

12,000 

11.0 

132,000 

2.75 

363,000 

6,000 

8.5 

61,000 

2.76 

140,000 

965,000 

3.9 

3,764,000 

3.00 

11,292,000 

140,000 

7.0 

080,000 

2.99 

2,930,000 

5,000 

5.5 

28,000 

2.50 

70,000 

34,000 

7.0 

238,000 

2.90 

600,000 

422,000 

3.0 

1,266,000 

2.95 

3,73% 000 

3,000 

6.5 

20,000 

2.61 

52,000 

2,000 

7.0 

14,000 

2.50 

35,000 

1,809,000 

4.7 

8,473,000 

2.97 

25,148,000 


United States. 
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FLAX—Continued. 



1 Based upon farm price Dec. 1. 


Table 67 .^Flaxseed: Farm, price per bushel^ on first of each mouthy by geographical 
divimnSy 1916 and 1917. 




North Central 

1 

North Central 



United States. 

States east of 

States west ol 

Far Western 


Mississippi 

Mississippi 

States. 

Month. 


River. 

River. 
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FLAX—Continued. 


Table -^Flaxseed: Wholesale price per hushely 1912-1917, 


Date. 

Cincinnati. 

Minneapolis. 

Milwaukee. 

f 

Duluth. 

Low. 

High. 

Low. 

High. 

No. 1 North¬ 
western. 

Low. 

High. 

Low. 

High. 

1012. 









January-June. 

$2.50 

$2.56 

$2.01 

$2.36 

$2,014 

$2.39 

$2.00 

$2.53 

July-Dccjomber. 

1,50 

2.80 

1.22 

2.10 

1.24} 

2.18} 

1.22 

2.20} 

1913. 









Jamiary-June. 

1.50 

1.50 

1.23i 

1.40 

1.25} 

1.42} 

1.221 

1.39 

July-December. 

1.50 

1.60 

1.31i 

1.531 

1.30} 

1.54} 

1.341 

1.53} 

• 1914. 









January. 

1.50 

1.50 

1.47i 

1.611 

1.45} 

1.76 

1.48 

1.631 

June. 

1,40 

1.50 

1.28 

1.88 

1.30 

1.93 

1.28} 

1.93 

1915. 









Januaiy-June. 

1.70 

1.80 

1.59} 

2.08} 

1.51} 

2.05 

1.61} 

2.09 

July-Docomber. 

1.70 

1.70 

1.52} 

2.21 

1.52} 

2.18 

1.53 

2.20} 

1916. 









Januar}’. 



2.151 

2.41} 

2.16} 

2.38 

2.17} 

2.42! 

February. 



2.25' 

2.39' 

2.25 

2.35 

2.23 

2.43} 

March.. 

2.85 

2.85 

2.161 

2.35} 

2.15} 

2.32} 

2.15} 

^32} 

April. 

2.85 

2.a5 

2.00 

2.22} 

2.00 

2.19} 

2.01 


May. 

2.85 

2.85 

1.83} 

2.001 

1.83} 

2.0^ 

1.84} 

2.0^ 

June. 

2.85 

2.86 

1.73} 

1.88 

1.73} 

1.84} 

1.76 

1.97} 

January-Junc. 

2.85 

2.85 

1.73} 

2.411 

1.73i 

2.38 

1.76 

2.43} 

July. 

2.85 

2.85 


2.12} 

1.77 

'2.or~ 

1.80 

' 2.11} 

August. 

1.50 

1.50 

1.60 

2.28 

2.04 

2.24 

2.05 

2.26} 

Beptenmer. 

1.50 

1.50 

2.001 

2.31 

2.00} 

2.28 

2.02} 

2.31 

Octol)er. 

1.50 

1.80 

2.40 

2.70 

2.40 

2.67 

2.43 

2.72 

Novcmlier. 

1.80 

2.25 

2.501 

2.93} 

2.59} 

2.89 

2.65} 

2.94} 

December. 

2.25 

2.25 

2.75 

2.94 

2.76} 

2.88} 

2.79} 

2.93} 

July-Dccoml)cr. 

1.50 

2.85 

1.60 

^2.94 

1.77 

2.89 

1.80 

2.94} 

1917. 









January. 

2.25 

2.25 

2.83} 

2.944 

2.834 

2.914 

2.85} 

2.92} 

Fcbmary. 

2.25 

2.25 

2.75 

2.931 

2.75} 

2.82} 

2.78 

2.86 

March. 

2.25 

2.25 

2.754 

8.00 

2.75} 

2.91 

2.791 

2.95} 

Anril... i. 

2.60 

2.80 

2.21} 

3.39 

2.93 

3.33 

2.98 

3.39 

May. 

.3.00 

3.25 

2.92 

3.61 

2.92 

3.55 

2.95 

3.64 

June. 

3.25 

3.25 

2.87 

3.32 

2.81} 

3.26 

2.85} 

3.28 

January-Jimc. 

2.25 

3.25 

2.21} 

3.61 

2.75} 

3.55 

2.78 

3.64 

July. 

^2r 

’*1.2^ 

”i64“ 

3.36 

2.68 

3.30~ 

2.60 

3.ir 

August. 

3.25 

3.30 

3.30 

8.76 

8.26 

8.71 

3.28 

3.79 

SepU'mber. 

3. .30 

3.30 

3.16 

8.55} 

3.16 

3.55 

3.24 

3.57 

Octol)cr. 

3. .30 

3.30 

8.05 

3.35} 

3.01} 

3.30} 

3.02} 

3.32} 

Noveml)cr. 

3.30 

4.20 

3.18} 

3.43 

3.18} 

3.41 

3.00 

3.46 

Deceml)cr. 

4.20 

4.25 

3.21 

3.57 

3.21 

! 3.54 

3.21 

3.54 

July-Decembcr. 

3.25 

4.25 

2.04 

3.76 

2.08 

3.71 

2.69 

3.79 
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Statistics of Rice, 

RICE. 


Tablb 69.— Rice: Area and production in undermenlioned countrieSy 1914-1916. 

[Expressed in terms of hulled rice.] 


Country. 


NOBTH AMERICA. 


United States... 

Hawaii ‘. 

Porto Rico I. 

Central America: 
Guatemala.. 
Salvador.... 
Costa Rica.. 
Honduras... 
Mexico. 


SOUTH AMERICA. 


Argentina. 

Brazil: Sao Paulo. 
British Guiana... 

Dutch Guiana. 

Peru. 


EUROPE. 


Bulgaria. 

France. 

Italy. 

Russia (Northern Cau¬ 
casia). 

Spain. 


British India *. 

Ceylon. 

Federated Malay States. 
Japanese Empire: 

Japan. 

Formosa. 

Korea. 

Java and Madura *. 

Philippine Islands. 

Ru.ssia: Transcaucasia 

and Turkestan. 

Straits Settlements. 

Siam. 


AFRICA. 

wSfcirV;:;:: 

Nyasaland. 


Australia.. 
Fiji. 


Area. 


Actm. 

6&l,000 

9,000 

16,000 

(•) 

27,000 

7,000 

(*) 

41,000 


10,000 

y,ooo 


» 7,000 
« 1,000 
361,000 

1,000 

97,000 


76,625,000 
685,0(X) 
>124,000 

7,434,000 

1,263,000 

2,645,000 

6,346,000 

3,076,000 

666,000 

>92,000 

5,096,000 


37,000 

1,013,000 

(«) 


(«) 

12,000 


1915 


Acres. 

803,000 




8,000 

(•) 

47,000 




8,000 

3^,000 

W,000 


78,152,000 

785,000 

(*) 

7,491,000 

1,241,000 


8 


2,794,000 

635,000 

(U 

5,181,000 


331,000 

1,198,000 

(«) 


(*) 


1916 


Acres. 

869,000 

8 


000 


17,000 


9,000 

3&^,000 

(») 

100,000 


79,700,000 


(*) 


Production. 


1914 


Pounds. 

656,917,000 

25,820,000 

4,298,000 

24,085,000 

12,344,000 

(>) 

33,921,000 


(*) 

116,416,000 

51,160,000 

6,913,000 

(*) 


8,166,000 

>980,000 

741,263,000 

729,000 

336,925,000 


61,022,080,000 

>290,819,000 

>87,321,000 


1915 


7,643,000 17,908,918,000 
(>) 1,447,709,000 

(«) 3,819,869,000 

(>) 7,826,026,000 

2,819,000 1,403,516,000 


(•) 

89,000 


150,000 

1,176,000 

(*) 


h 


512,383,000 
, (U 
5,711,132,000 


64,777,000 

878,511,000 

2,695,000 


Pounds. 

804,083,000 

(•) 

24,015,000 

(*) 

3,252,000 

(») 


79,380,000 

91,630,000 

(*) 

85,500,000 


8,889,000 

(U 

762,900,000 

320,022,000 


173,625,760,000 
>319,356,000 
(») 

17,569,018,000 

1,503,101,000 

[3,671,182,000 

1,099,914,000 

379,817,000 

6,517,167,000 


542,439,000 
1,023,012,000 
1,606,000 


Pounds. 

[1,135,028,000 

(*) 

(>) 

13,744,000 


7,000 


(*) 


?! 


1916 


34,222,000 


(*) 

153,235,000 

1 *) 

88,000,000 


16,000,000 

(») 

708,058,000 

(») 

328,931,000 


76,336,960,000 

18,315,793,000 

(*) 

3,936,361,000 

(*) 

1,234,332,000 

(*) 
i*) 


236,528,000 

1,017,470,000 


( 10 ) 

(*) 


»Census of 1909. 

* No official statistics. 

> Data for 1913. 

4 Excluding a large area, the production of which Is not officially reported. 

* Excluding production for Matara, which in 1913 was 55,483,000 pounds. 

* Excluding Soerakarta, Djokjakarta, and private lands. 

’ Excluding Khiva and Bokhara. 

> Data for 1912. 

> Less than 500 acres. 

u Less than 500 bushels. 
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RICE—Continued. 

Table 70. —Rice (cZamed)* Total prodmtion in principal cowntriea for which eatimates 
are availabUf 1900-1914. 

{The fifftires below include the principal countries for which estimates are available. The totals shown 
are merely approximate. China and r^ench Indochina are not included below. Three Provinces of 
Clilna in 1910 produced 47,204,000,000 pounds of rice. The totals below may represent at least two-tliirds 
of the total world production of rice.] 


Year. 

Production. 

Year. 

Production. 

Year. 

Produ:ticii. 

1900. 

Pounds. 

100,400,000,000 

94,400,000,000 

101,600,000,000 

101,800,000,000 

110,700,000,000 

1905. 

Pounds. 
102,400,000,000 
105,800,000,000 
100,300,000,000 
102,900,000,000 
127,700,000,000 

1910. 

Pounds. 

126,100,000,000 
102 ,100,000,000 
97,300,000,000 
100,700,000,000 
102,086,000,000 

1901. 

1906. 

1911. 

1902. 

1907. 

1912. 

1903. 

1908. 

1913. 

1901. 

1909. 

1914. 





Table 71. — Rice: Acreage, prodtiction, valve, and condition, in the United States, 

1904-1917. 


Year. 

Acreage. 

Average 
yield per 
acre. 

Production. 

Average 
farm 
price 
per 
bushel 
Dec.l. 1 

Farm value 
I>ec. 1. 

('ondition of growing crop. 

JiUy 1. 

Aug. 1. 

Sept. 1. 

When 

har¬ 

vested. 


Acres. 

Bushels. 

Bushels. 

Cents. 

Dollars. 

Per cl. 

Per cl. 

Per cl. 

Per cl. 

1904. 

662,000 

' 31.9 

21,096.000 

65.8 

13,892,000 

88.2 

90.2 

89.7 

87.3 

I9a5. 

482,000 

28.2 

13,607,000 

95.2 

12,956,000 

88.0 

92.9 

92.2 

89.3 

1908. 

575,000 

31.1 

17,855,000 

90.3 

16,121,000 

82.9 

83.1 

86.8 

87.2 

1907. 

627,000 

29.9 

18,738,000 

85.8 

16,081,000 

88.7 

88.6 

87.0 

88 7 

1908. 

655,000 

33.4 

21,890,000 

81.2 

17,771,000 

92.9 

94.1 

93.5 

87.7 

1909. 

720,000 

33.8 

24,368,000 







im . 

6 to ,000 

36.8 

tt,889,000 

1 79.6 

17,383,000 

90.7 

84.5 

84.7 

81.2 

1910.i.. 

723,000 

33.9 

24,610,000 

I 67.8 

16,624,000 

86.3 

87.6 

88.8 

88.1 

1911. 

696,000 

32.9 

22,934,000 

79.7 

18,274,000 

87.7 

88.3 

87.2 

85.4 

1912. 

723,000 

34.7 

25,054,000 

93.5 

23,423,000 

86.3 

86.3 

88.8 

89.2 

1913. 

827,000 

31.1 1 

25,744,000 

85.8 

22,090,000 

88.4 

88.7 i 

88.0 

80.3 

1914. 

694,000 

34.1 

23,649,000 

92.4 

21,849,000 

86.5 

87.6 

88.9 

88.0 

1915. 

803,000 

36.1 1 

28,947,000 

90.6 

28,212,000 

90.5 

90.0 

82.3 

80.9 

1916. 

869,000 

47.0 1 

40,861,000 

88.9 I 

36,311,000 

92.7 

92.2 

91.2 

91.6 

1917. 

064,000 

37.6 

36,278,000 

189.4 

68,717,000 

85.1 

85.0 

78.4 

79.7 


Table 72. — Rice: Acreage, production, and farm value, by States, 1917. 


State. 

Acreage. 

Average 
yield per 
acre. 

Produc¬ 

tion. 

Average 
farm price 
per bushel 
Dec. 1. 

Farm 
value 
Dec. 1. 

'North Carolina. 

Acres. 

300 

Bushels. 

26.0 

Bushels. 

8,000 

DdUars 

1.95 

Dollars. 

16,000 

South Carolina. 

3,000 

25.0 

75,000 

1.96 

146,000 

Georgia.. 

900 

30.0 

27,000 

1.96 

63,000 

Florida. 

800 

26.0 

21,000 

1.95 

41,000 

Missouri. 

400 

45.0 

18,000 

1,90 

34,000 

Alabama. 

400 

27.0 

12,000 

1.90 

23,000 

Mississippi. 

2,100 

30.0 

63,000 

1.90 

120,000 

Ivouialana. 

500,000 

36.5 

18,250,000 

1.90 

34,675,000 

Texas. 

230,000 

27.0 

6 ,210,000 

2,00 

12,420,000 

Arkansas. 

146,200 

' 41.0 

5,994,000 

5,600,000 

1.90 

11,389,000 

9,800,000 

California. 

80,000 

70.0 

1.76 

United Slates. 

964,100 

37.6 

36,278,000 

1.89 

68,717,000 
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RICE—Continued. 


Table 73.— Rice: Yield per acre^ price per huehel Dec. and value per acre, by States. 
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RICE—(Continued. 

Table 74. — Rice: Wholesale price per pound, 1912-1917 —Continued. 



New York. 

Cincinnati. 

Lake Charles. 

New Orleans. 

Houston. 


Domestic 


Rough, 

Honduras, 


Head rice. 


(good). 


per 162 poimds. 

cleaned. 


cleaned. 


lyOW. 

High. 

TiOW. 

High. 

Low. 

High. 

Low. 


High. 

Low. 

High. 

1017. 

CIS. 

Cts. 

Cts. 

Ct*. 

Dolls. 

Dolls. 

Cts. 


cts. 


Cts. 

Cts. 

Jimnrv. 





2.70 

3.40 

2 > 


5 



5 

]'c1)riiary. 

51 



5i 

3.00 

3.75 

2. 


5^ 


4| 


Mirch. 



51 

6 

3.20 

4.25 

2 


5 



64 

April. 

.4 

8| 

54 

8 

3.60 

6.21 

2j 


7 


5 

8 

May. 

8} 

9 

74 


4.10 

7.00 

3 


8 


7f 

8 

Juno. 


9 

8 




4 

■ 

8 


74 

72 













Jan.-Juno. 

61 1 

1 9 

51 

81 

1 2.70 

7.00 

1 24 1 

1 84 ] 

42 

8 

July. 

8 


8 

84 

5.60 

6.“bo~ 





74 


August. 

7| 


8 

84 

.5.50 

6.08 



7l 


7 

September. 

75 

8i 

8 

84 

5.50 

6. .50 

4| 


8 


7 

71 

October. 

7l 

9 

84 

S} 

5.93 

7. .50 

5 


Ri 


74 

8 

NovemlMjr. 


1 


84 

5.65 

7.38 

5 


R| 


7f 

84 

December. 

41 


8{ 

8} 

5.34 

7.20 

5i 


8i 


71 

84 

July-Dec. 

7}| 


8 

82 

5.34 

7.60 

_ 1 

4i 1 

_ 1 

84 

7 

81 


Table 75. — Rice: International trade, calendar years 1909-1916. 

[Mostly cleaned rice. Under rico i.s included paddy, unhtilled, rough, cleaned, poli.sliod, broken, and 
cargo rice, in addition to rico flour and moal. Rice bran is not inchidcd. Rough rico or naddy, whore 
speciflcally reported, has boon reduced to terms of cleaned rice at ratio of 162 pounds rough or unhullod 
to 100 pounds cleaned. “Rice, other than whole or cleaned rice/’ in the returns of United Kingdom is 
not considered paddy, since the chief source.s of supply indicate that it is practically all hulled rice. 
Cargo rice, a mixture of hulled and unhullcd, is Includod without being reduced to terms of cleaned. 
Broken rice and rice flour and meal are taken without being reduced to terms of whole cleaned rioe. 
See “General note,” Table 10.] 

EXPORTS. 

[000 omitted.] 


i 

Country. 

FROM— 

Belgium. 

Averegp, 

1909-1913 

1 

1915 

(prelim.) 1 

1 1916 

I (prelim.) 

Country. 

Average, 

1909-1913 

1915 

(prelim.) 

1916 

(prelun.) 

Pounds. 

99,948 
5, .3.37, .516 
132,400 
79,0S7 
2,288,010 
396,628 
476,276 

Pounds, j 

Pounds. 

FEOM— 

Penang. 

Pounds. 

357, .548 
1,928, .507 
758,875 

I 8(/i,02U 

Pounds. 

Pounds. 

Bntish India. 

Dutch East Indies.. 

France. 

French Indo-China. 
Germany. 

329, .59i' 
79,844 
113,008 
2,977,728 


Siam. 

Singapore. 

2,474,027 


41,875 

Other countries.... 

Total. 

633,217 



12,720,845 

1 _1 

6,615,050 


Netherlands. 

j 7,545 

9,127 




IMPORTS. 


INTO-- 

AiistrlarHiingary... 

Bolgiura. 

Brazil. 

British India. 

Coylon. 

China. 

Cuba. 

Dutch East Indies.. 

Egypt. 

France. 

Germany. 

Japan. 

Mauritiiu. 


183, 

180, 

24, 

278, 

821, 

704, 

262, 

1,178, 

98, 

617, 

913, 

66 .^ 

132, 


16,317 

391,607 


1,130,141 
319,894 
4 736,838 
64,809 
676,325 


94,158 
12,897 


1,504,636 


17,368 

601,923 


63,613 


INTO— 

Netherlands. 

Penang. 

Perak. 

Philippine Islands. 

Selangor. 

Singapore. 

United Kingdom... 

United States. 

Other countries_ 

Total. 


778,682 
611,035 
179,187 
412,781 
250,461 
159,178 
975,095 
768,853 
209,814 
1,242,092 


11,439,950 


128,756 


186,268 

481,576 

303,729 

178,438 


1,305,701 

254,568 

734,807 


6,904,880 


144,254 


418,512 

166,779 


988,577 

216,712 


* Java and Madura only. 






































































STATISTICS OP CROPS OTHER THAN GRAIN CROPS. 

POTATOES. 


Table 76. — Potatoes: Area and j^oduction of undermentioned countries, 1914-1916. 


Country. 

Area. 

Production. 

1014 

1015 

1916 

1914 

1915 

1916 

Bushels. 

286,953,000 

NOBTU AMERICA. 

United States. 

Canada: 

Di mce Edward Island. 

Nova Scotia. 

New Brunswick. 

Quebec. 

Ontario. 

Manitoba. 

Saskatchewan. 

Alberta. 

British Columbia. 

Total Canada. 

Moxico. 

Nowfoimdland. 

Acres. 

3,711,000 

Acres. 

3,734,000 

Acres. 

3,565,000 

Bushels. 

409,921,000 

Bushels. 

359,721,000 

32,000 

32,000 

44,000 

115,000 

151,000 

27,000 

31,000 

26,000 

15,000 

31,000 

34,000 

40,000 

117,000 

155,000 

28,000 

30,000 

27,000 

16,000 

31,000 
34,000 
39,000 
112,000 
, 133,000 
32,000 
47,000 
29,000 
15,000 

6,806,000 

7,166,000 

10,531,000 

21,811,000 

25,772,000 

3,172,000 

4,085,000 

3,652,000 

2,675,000 

3,558,000 

4,750,000 

5,772,000 

17,510,000 

14,362,000 

3,104,000 

4,428,000 

5,1.55,000 

3,956,000 

6,386,000 

6,935,000 

7,488,000 

14,672,000 

8,113,000 

4,709,000 

7,319,000 

4,78.3,000 

2,892,000 

476,000 

479,000 

473,000 

85,672,000 

62,604,000 

63,297,000 


Si 


> 921,000 

1 1,524,000 


h 




498,041,000 



SOUTH AMERICA. 

Argentina. 

Chile. 

Total. 






203,000 

81,000 

306,000 

78,000 

322,000 

79,000 

28,366,000 

9,169,000 

29,597,000 

9,546,000 

31,138,000 

11,608,000 




37,636,000 

39,143,000 

42,736,000 

EUROPE. 

Austria-Hungary; 

Austria. 

Hungary proper. 

Croatia-Slavonia. 

Bosnia-Herzogovina... 

Total Austria-Hun- 
gary.,. 

< 1,774,000 
1,613,000 
# 104,000 
#67,000 

<1,757,000 

1,577,000 

1 

<285,070,000 

195,266,000 

#21,140,000 

#2,998,000 

<232,203,000 

209,356,000 

0) 

0) 

r.! 

3,548,000 



504,474,000 



Belgium. 

Bulgaria. 

Denmark. 

Finland. 

Franco. 

Germany. 

Italy. 

Lu.xemburg. 

Malta. 

Netherlands. 

Norway. 

Roumanian. 

Do#. 

411,000 

*8,000 

1151,000 
•181,000 
3,076,000 
8,367,000 
727,000 
0) 

4,000 

424,000 

101,000 

26,000 

56,000 

165,000 

0) 

3,223,000 

8,827,000 

725,000 

0) 

3,000 

438,000 

113,000 

28,000 

52,000 

S!) 

1.59,000 

0) 

3,222,000 

0) 

729,000 

413,000 

114,000 

35,000 

0) 

#117,613,000 
#.503,000 
37,331,000 
18,736,(X)0 
440,652,000 
1,674,.377,000 
61,104,000 
5,288,000 
1,080,000 
120,780,000 
27,M2,(X ) 
2,654,0 ) 
1,083,000 

« 

42, .349,000 
(0 

3.32,788,000 

1,983,161,000 

56,768,000 

0) 

568,000 

126,741,000 

19,957,000 

3,765,000 

865,000 

26,629,000 

0) 

335,507,000 

882,000,000 

64,277,000 

« 

88,490,000 

29,189,000 

JL. 

Russia, European; 

Russia proper. 

Poland. 

Northern Caucasia — 

Total European 
Russia, excluding 
Poland.. 

Serbia. 

Spain. 

Sweden. 

Switzerland. 

8,652,000 

(>) 

204,000 

6,815,000 

5,879,000 

891,579,000 
17,®, 000 

770,709,000 

0 ) 

15,796,000 

663.169,000 
(») 

8,856,000 

6,980,000 


009,486,000 

786,505,000 


#31,000 j 
688,000 
375,000 
137,000 

nr 

382,000 

150,000 

373,000 

200,000 

#2,173,000 

76,657,000 

63,209,000 

22,046,000 

78,806,000 

88,672,000 

54,972,000 

18,000,000 


^ No official statistics. «Oalicla and Btucowina not included. ’ Grown alone. 

* Data for 1006. * l>ata for 1013. • Grown with o<Mrn. 

* Data for 1012. < Data for 1010. 
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POTATOES.—Continued. 

Table 76. — Potatoes: Area and production of undermentioned countries^ 1914-1916 —Con. 


Country. 


KUBOPE.—continued. 

United Kingdom: 

Exigland. 

Scotland. 

Wales. 

Ireland. 

Total United Kingdom. 


Total.. 


ASIA. 

Japan. 

Russia, Asiatic: 

Central Asia (4 government s of). 

Siberia (4 governments of). 

Transcaucasia (1 government of)| 
Total Asiatic Rus.sia. 


Total. 

AFRICA. 

Algeria. 

Union of South Africa.... 

Total. 

AUSTRALASIA. 


Area. 


Acres. 

430,000 

152,000 

25,000 

5S3,000 


1,196,000 


1,201,000 


104,000 

441,000 

2,000 


647,000 


Australia: 

Queensland. 

New South Wales. 

Victoria. 

South Australia... 
Western Australia. 

Tasmania. 

Total Australia.. 


New Zealand. 

Total Australa.sia. 
Grand total. 


*4R,000 
«62,000 


10,000 

39,000 

75,000 

11,000 

5,000 

31,000 


171,000 


20,000 


r 


Acres. 

437,000 

144,000 

26,000 

594,000 


1,144,000 


106,000 

266,000 

2,000 


404,000 


0) 


8,000 

30,000 

65,000 

8,000 

5,000 

32,000 


148,000 


22,000 


170,000 


Acres. 

400,000 

130,000 

28,000 

686,000 


4,365,909,000 


231,000 


(0 


6,000 

20,000 

57,000 

4,000 

5,000 

29,000 


121,000 


30,000 

151,000 


Production. 


Bushels. 

104,804,000 

40,230,000 

5,445,000 

128,642,000 


Bushels. 
100,881,000 
' 36,291,000 
5,821,000 
138,509,000 


279,121,000 


^1,502,000 


32,312,000 


7,560,000 

47,076,000 

90,000 


54,726,000 


87,037,000 


>2,119,000 
J3.685,000 

6,804,000' 


618,000 

,989,000 

,693,000 

230,000 

665,000 

, 001,000 


16,096,000 


5,860,000 


21,965,000 


5,016,291,000 


1916 


204,172,000 


35,103,000 


7,974,000 

24,307,000 

100,0 00 


32,381,090 


87,484,000 




598,000 

1,520,000 

7,064,000 

673,000 

550,000 

2,946,000 


13,351,000 


4,952,000 


18,303,000 


Bushels. 

88,484,000 

19,825,000 

5,018,000 

90,846,000 


39,006,000 


[ 1 ] 


278,000 

1,658,000 

6,489,000 

485,000 

627,000 

2,983,0 00 


12,421,000 


4,809,000 


17,230,000 


No oflicial statistics. z Data tor 1913. * Census of 1911. 

Table 77. — Potatoes: Total production of countries mentioned in Table 76, 1900-1914. 


Year. 


Production. 

Year. 

Production. 

Year. 

Production. 

Year. 

Bushels. 
4,382,031,000 
4,669,958,000 
4,674,000,000 
4,409,793,000 

1904 . 

1905 . 

1906 . 

1907 . 

Bushels. 
4,298,019,000 
5,254, .598,000 
4,789,112,000 
5,122,078,000 

1908 . 

1909 . 

1910 . 

1911 . 

Bushels. 
6,29.5,04.3,000 
6,695,567,000 
6,242,278,000 
4,842,109,000 

1912 . 

1913 . 

1914 . 


Production. 


1900. 

1901.. 

1902.. 
1003. 


Bushels. 
5,872,953,000 
5,802,910,000 
5,016,291,000 


Table 78. — Potatoes: Average yield, per acre, of undermentioned countries in 1900-1916. 


Year. 

United 

States. 

Russia 

(Euro¬ 

pean).! 

Ger¬ 

many.! 

Austria.! 

Hungary 

proper.! 

France.! 

United 

King¬ 

dom.! 

Avera^'e; 

1900-1909. 

1910 - 191.5 . 

Bushels. 

91.4 

97.6 

Bushels. 

99.9 

107.9 

Bushels. 

200.0 

205.7 

Bushels. 
1.51.1 
145.6 

Bushels. 

118.7 

122.2 

Bushels. 

133.8 

116.3 

Bushels. 

193.8 

222.8 


1906 . 

102.2 

94.9 

193.3 

158.4 

128.7 

90.5 

192.2 

1907. 

95.4 

102.4 

205.3 

173.2 

126.6 

136.2 

171.0 


85.7 

102.9 

209.2 

154.0 

96.6 

163.7 

231.1 

. 

1009 . 

100.8 

111.5 

208.9 

167.3 

125.2 

160.3 

222.1 

1910 . 

93.8 

121.1 

196.1 

160.0 

117.4 

81.9 

209.1 

1911. 

80.9 

104.2 

153.9 

137.2 

106.3 

121.8 

241.5 

1912. 

113.4 

121.5 

223. S 

149.0 

120.2 

142.9 

177.0 

1913. 

90.4 

110.6 

235.8 

134.7 

160.7 

118.4 

129.0 

127.3 

110.0 

242.0 

1914. 

110.5 

102.8 

200.1 

233.8 

1916. 

96.3 

*87.1 

224.7 

132.1 

132.8 

103.0 

104^ 

234.1 

1916. 

80.4 

17a5 

Average (1907-1918). 

95. V 





126.2 

214.0 







Buihels of 60 pounds. 


> Poland not induded. 
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POTATOES—Continued. 

Table 79. — Potatoes: Acreagey prodwitiumy value y exports, etc., in the United States. 

1849-1917. 

Notk.— Figaros in Ualies are census rotums; figures in roman are estimates of the Department of Agricul¬ 
ture. Batlmates of acres are obtained by applying estimated percentages of increase or decrease to the 
published numbers of the preceding year, except that a revised base is used for applying percentage esti¬ 
mates whenever new oensua data are available. 


Chicago cash price x>er 

bushel, fair to fancy .i Domestic Importo 


aee - exports, durii^ 

Y«r. Aor^iff. Production, DecembM. 

•Se. boSel -j-i- 

Dec.l. TTt-K 7uly 1. 7ulyl. 


Low. High. Low. High. 


1,069,000 100.2 
1,192,000 82.0 
1,132,000 93.8 
1,222,000 109.6 


1,326,000 86.6 
1,221,000 98.7 
1,331,000 85.3 
1,295,000 81.9 
,310,000 80.9 

1,510,000 110.5 
1,742,000 71.7 
1,792,000 94.9 
1,777,000 69.9 
1,837,000 98.9 


1,843,000 91.0 
2,042,000 63.6 
2,172,000 78.7 
2,289,000 90.9 
2,221,000 85.8 
2,266,000 77.2 
2,287,000 73.5 
2,357,000 66.9 
2,533,000 79.9 
2,648,000 77.4 

2,652,000 65.9 
2,716,000 93.7 
2,548,000 61.5 
2,605,000 70,3 
2,738,000 62.4 
2,955,000 100.6 
2,767,000 91.1 
2,535,000 64.7 
2,658,000 75.2 
2,581,000 88.6 
SydSSyOOO 9S.0 
2,611,000 80.8 
2,864,000 65.5 
2,966,000 96.0 
2,917,000 34.7 
3,016,000 110.4 
2,997,000 87.0 
3,013,000 102.2 
3,128,000 95.4 
8,257,000 86.7 
8,625,000 106.8 
Sy669y000 106. i 
8,720,000 93.8 
8,619,000 80.9 
8,711,000 113.4 
8,668,000 90.4 
8,711,000 110.5 
8 734,000 96.3 
8,565 000 80.5 
...I 4,390,000 100.8 


Btuhda. 


86,798,000 

111,149,000 

107,201,000 

97,783,000 

106,000,000 

133,886,000 

143,537,000 

114,775,000 

120,462,000 

113,516,000 

106,069,000 

105,981,000 

166,877,000 

124,827,000 

170,092,000 

124,127,000 

181,626,000 

169,469,000 

167,660,000 
109,145,000 
170,973,000 
208,164,000 
190,642,000 
175,029,000 
168,051,000 
134,103,000 
202,365,000 
204,881,000 
917,646,000 
148,290,000 
254,424,000 
166,655,000 
183,034,000 
170,787,000 
297,237,000 
252,235,000 
164,016,000 
192,306,000 
228,783,000 
S7S, 318,000 
210,927,000 
187,598,000 
284,633,000 
247,128,000 
332,830,000 
260,741,000 
308,038,000 
298,262,000 
278,985,000 
876,537,000 
389,196,000 
849,082,000 
292,737,000 
420,647,000 
831,525,000 
409,921,000 
359,721,000 
286,963,000 
443,506,000 


47.3 60,723,000 

65.9 64,462,000 

69.3 62,919,000 

42.9 67,481,000 


65.0 74,621,000 

63.9 64,905,000 

53.5 60,692,000 
66.2 69,154,000 

61.5 65,223,000 

34.4 57,358,000 

61.9 77,320,000 

43.7 74,272,000 

68.7 72,924,000 

43.6 79,154,000 


48.3 81,062,000 
91.0 99,291,000 
55.7 96,305,000 

42.3 87,846,000 

39.6 75,624,000 

44.7 78,1.53,000 

46.7 78,442,000 

68.2 91,507,000 

40.2 81,414,000 

36.4 72,611,000 

75.8 112,342,000 

3.5.8 91,013,000 

66.1 103,568,000 

59.4 108,662,000 

63.6 91,527,000 

26.6 78,985,000 

28.6 72,182,000 

54.7 89,643,000 

41.4 79,576,000 
39.0 89,329,000 

43.1 90,811,000 

76.7 143,979,000 

47.1 134,111,000 

61.4 1.51,638,000 

45.3 150,673,000 

61.7 160,821,000 

61.1 167,547,000 

61.8 184,184,000 
70.6 197,030,000 



Btuhd». Bushels, 

155,695 . 

380,372 . 

512,380 198,265 

378,605 209,556 

508,249 138,470 

696,968 75,336 


629,660 3,205,655 
744,409 528,584 

625,342 2,624,149 
696,080 721,868 



2,170,372 
8 789,860 
2,362,362 


1,937,416 

1,432,490 

8,259,538 

883,380 

3,415,578 


5,401,912 

186,871 

4,317,021 

3,002,578 

l,3tl,533 

175,240 

246,178 

1,171,378 

6.30,420 

155,861 


371,911 
7,656,162 
a58,505 
3,161,681 
186,199 
1,948,160 
176,917 
403,952 
8,383,966 


t Burbank to 1910 
20190*—rsK 1917-42 


* Figures adjusted to oensns basis. 
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POTATOES—Continued. 

Table ^0.—Potatoes: Acreage, production, and total farm value, by States, 1917, 

(000 omlUed.J 


State. 

Acreage. 

Produc¬ 

tion. 

Farm 
value 
Dec. 1. 

State 

Acreage. 

Produc¬ 

tion. 

Farm 

value 

Deo.l. 


Acres, 

Bfuhels, 

DoUart. 


Acres. 

Btishels. 

BoUar*. 

Maine. 

150 

20,250 j 

26,325 

North Dakota. 

00 

8,870 

6,031 

New Hampshire.... 

21 

2,247 

8,752 

South Dakota. 

1 80 

7,200 

7,992 

Vermont. 

30 

3,000 

4,200 

Nebraska. 

147 

12,495 

13,370 

Massachusetts. 

38 

4,370 

7,648 

Kansas. 

78 

4,446 

6,758 

Rhode Island. 

5 

675 

1,181 

Kentucky. 

70 

6,720 

9,408 

Connecticut. 

29 

3,190 

6,232 

Tennessee. 

62 

4.888 

6,169 

New York. 

400 

38,000 

49.400 

Alabama. 

41 

2,952 

5,373 

New Jersey. 

08 

11.172 

15,753 

Mississippi. 

14 

1,092 

1,835 

Pennsylvania. 

321 

29,532 

39,868 

Louisiana. 

25 

1,600 

2,944 

Delaware. 

13 

1,235 

1,606 

Texas.... 

46 

2,760 

5.796 

Maryland. 

eo 

6,000 

7,140 

Oklahoma. 

86 

2,484 

4,471 

Virginia. 

200 

19,800 

24,750 

Arkansas. 

80 

2,400 

8,768 

West Virginia. 

65 

7,475 

9,867 

Montana. 

67 

6,416 


North Carolina. 

50 

4,500 

6,435 

Wyoming. 

30 

4,650 

4,836 

South Carolina. 

15 

1,440 

3,024 

70 

9,310 

8,472 

Georgia. 

19 

1,596 

3,112 

New Mexico. 

11 

1,276 

2,105 

Florida.1 

25 

2,275 

4,664 

Arizona. 

4 

420 

630 

Ohio. 

160 

16,000 

22,880 

Utah. 

23 

4,347 

8,391 

Indiana. 

92 

8,464 

11,765 

Nevada. 

15 

3,105 

8,726 

Rlinois. 

150 

13,500 

20,620 







Idaho. 

39 

6,084 

4,806 

Michigan. 

378 

35,910 

37,706 

Washington. 

79 

9,875 

9,085 

Wisconsin. 

307 

34,998 

31,498 

Oregon. 

75 

8,100 

6,480 

Minnesota. 

300 

138 

33,600 
13 110 

30,576 
17,174 

California. 

105 

16,225 

22,838 

Missouri.1 

1 

109 

9*483 

12!992 

United States.. 

4,390 

442,536 

543,865 
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POTATOES—Continued. 

Tabie 82. — Potatoes: Yidd per acrej price per bushel Dec. and value per acre, by States, 



> Based upon farm price Deo. 1. 
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POTATOES—Continued. 

Table 83. — Potatoes: Farm price per bushel on first of each montht by geographical 
divisions, 1916 and 1917. 



Table 84.— Potatoes: Wholesale price, 191 £-1917. 



New York. 

Chicago. 



State and 
western, per 
180 poun^. 

Fair to 
fancy, per 
bushel. 


pAf im Burbank, 
Rivers, per 
pounds. ioopouifia.» 
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POTATOES—Continued. 

Tablb 84.— Potatoes: Wholesale pricSf 1912^1917 —Continued. 


Louis. 

Cincinnati. 

Burbank, 
per bushel. 

Per bushel. 



Table 85.— Potatoes: International trader calendar years 1911-1916, 

Gknsbal Note.— Substantially the international trade of the world. It should not be expected that 
the world export and import totals for any year will agree. Among sources of disagreement are these 
(1) Diflerent periods of time covered in the ** year*^ of the various countries: (2) impoits received in year 
subsequent to year of export; (3) want of uniformity in classification of goods among countries; (4) dmer* 
ent practices and varying degrees of failure In recording countries of origin and ultimate destination; (5V 
different practices of recording reexported goods; <6) opposite methods of treating free pwts; (7) clencaT 
errors, which, it may be assumed, are not infrequent. 

The exports given are domestic exports, and the impests given are imports for consumption as far as itis 
feaai^and consistent so to express the facts. While there are some inevitable omissions, on the other 
ha^ Mere are some duplications because of reshipments that do not appear as such in official reports. 
For'the UnitM Kingdom, Import figures refer to imports for consumption, when available. other\Wse total 
imports, less exports, of ''foreign and colonial merchandise.” Figures for the United States include 
Alaska, Porto Rloo, and Hawaii. 

^ EXPORTS. 

[000 omitted.] 


^5 iisr, 


X-TOTH- JJlMft. 

Argentina. 543 

Austria-Hungary. 1,451 

Belgium. 8,692 

Canada. 1,207 

China. 2SS 

Denmark. 928 

France. 8,683 

Germany. 12,412 

Italy.3,975 

Japan. 440 


207 885 1,668,,^^.. 

2SS 875 334 United Klngd 

928 . United States 

683 3,865 1,819 



Algeria. 1,218 

Argentina. 1,337 

Austria-Hungary. 4,070 

Canada. 526 

Cuba. 2,001 

grot... 599 

Fuuand. 479 

France. 7,148 

Germany,. 29,180 

Netherlands. 1,952 
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SWEET POTATOES. 

Table 86. —Sweet potatoes: Acreage, production, and value, in the United States, 

1849-1917. 

Nons.—FJffures in italke are census returns; 6gures In roman are estimates of the Department of Afp-l- 
culture. Estimates of acres are obtained by applying estimated percentages of increase or decrease to the 
published numbers of the preceding year, except that a revised base is used for applying percentage esti- 
matos whenever new census data are available. 


Average 


Dec. 1. 


Acres. Bushels. Bushels. CerUs. 

1849 . S8,g68.000 . 

1869 . 49,096,000 . 

1869 . SI,710,000 . 

1879 . SS, 879,000 . 

1889 . 49,960,000 . 

1899 . 587,000 79.1 49,917,000 46.7 

1900 . 544,000 88.9 48,340,000 60.6 

1901 . 647,000 81.7 44,697,000 67.5 

1002. 632,000 85.2 46,344,000 68.1 

1903 . 548,000 89.2 48,870,000 68.3 

1904 . 548,000 88 9 48,705,000 60.4 

1905 . 5.')1,(J00 92.6 61,034,000 68.3 

1900. 551,000 90.2 49,948,000 62.2 

1907 . .56.5,000 88.2 49,813,000 70.0 

1908 . 599,000 92.4 65,352,000 66.1 

1909 . 641,000 98.4 59,988,000 69.4 

1910 . 641,000 93.5 69,938,000 67.1 

1911 . 60.5,000 90.1 64,638,000 75.5 

1912 . 683,000 95.2 65,479,000 72.6 

1913 . 625,000 94.5 59,057,000 72.6 

1914 . 603,000 93.8 56,574,000 73.0 

1915 . r31,000 103.5 75,639,000 62.1 

1916 . 774,000 91.7 70,955,000 84.8 

1917 . 953,000 91.4 87,141,000 ’ 110.3 


Farm value 
Deo. 1. 


Dollars. 


19,870,000 
24,478,000 
26,720,000 
26, .358,000 
28,478,000 

29,424,900 

29,734,000 

31,063,000 

34,868,000 

36,564,000 

41,052,000 

40,216,000 

41,202,000 

40,264,000 

42,884,000 
41,294,000 
46,980 000 
60,141,000 
96,121,000 




























































state, 



10 -year avers 
1908-1917 

i 

i 

s 

d 

i 

1 

s 

S 

a» 

5 

10 -year aver 
1908-1917 

s 

1914. 

5 

g 

S 

5-year aver 
1912-1916 

§ 

N. J. 

126 

133 

123 

140 

130 

120 

138 

100 

LW 

100 

120 

93 

78 

95 

70 

120 

160 

106.39 

192.00 

Pa. 

107 

102 

88 

105 

121 

120 

no 

105 

105 

100 

no 

96 

90 

86 

75 

135 

140 

98 61 

154.00 

Del. 

125 

125 

125 

115 

140 

120 

135 

120 

135 

125 

112 

72 

60 

70 

62 

81 

120 

86 31 

134.40 

m . 

122 

110 

115 

no 

115 

125 

141 

125 

130 

126 

118 

72 

60 

70 

70 

88 

100 

90.55 

118.00 

Va. 

102 

95 

100 

100 

90 

90 

108 

92 

110 

130 

104 

76 

70 

76 

65 

90 

no 

80.30 

114.40 

W. Va. 

J07 

72 

100 

101 

110 

115 

91 

92 

no 

140 

140 

101 

JOO 

98 

92 

126 

140 

112.45 

196.00 

N.C. 

97 

93 

99 

105 

86 

90 

100 

90 

105 

107 

95 

65 

61 

6.5 

56 

75 

ia5 

62.87 

99.75 

8 .C. 

93 

88 

95 

91 

84 

105 

92 

85 

105 

86 

95 

73 

76 

70 

65 

85 

104 

68.25 

98.80 

Ga. 

86 

86 

93 

83 

81 

90 

87 

85 

85 

80 

93 

71 

68 

69 

61 

81 

105 

58.77 

97.65 

Fla. 

,109 

115 

105 

108 

108 

112 

no 

120 

112 

100 

100 

80 

75 

80 

68 

86 

115 

84.48 

115.00 

Ohio. 

101 

83 

110 

98 

113 

118 

90 

no 

95 

99 

96 

108 

106 

96 

98 

150 

175 

109.05 

166.2 

Ind. 

99 

71 

101 

104 

114 

116 

78 

100 

104 

100 

106 

105 

103 

90 

90 

150 

165 

103.44 

174.90 

Ill. 

94 

80 

110 

110 

89 

98 

70 

84 

no 

90 

97 

1 (M 

106 

95 

82 

125 

150 

89 96 

145.50 

Iowa. 

95 

93 

110 

98 

105 

90 

80 

100 

95 

91 

90 

130 

150 

127 

108 

192 

210 

124.30 

189.00 

Mo. 

88 

91 

90 

102 

91 

88 

56 

84 

100 

70 

112 

103 

105 

96 

82 

150 

141 

82.01 

157.92 

Kans. 

93 

105 

96 

101 

76 

99 

60 

no 

no 

92 

92 

117 

no 

106 

100 

150 

160 

104.31 

147.20 

Ky. 

91 

84 

88 

85 

96 

90 

76 

105 

105 

90 

95 

87 

94 

77 

70 

100 

125 

78.27 

118.75 

Term. 

92 

89 

87 

85 

86 

W 

80 

100 

105 

100 

95 

75 

80 

69 

59 

87 

105 

69.35 

99.75 

Ala. 

89 

85 

80 

85 

97 

100 

95 

93 

90 

74 

90 

69 

67 

65 

57 

74 

92 

60.23 

82.80 

Miss. 

90 

92 

82 

94 

85 

97 

98 

90 

no 

82 

65 

66 

62 

63 

65 

67 

97 

58.61 

63.05 

La. 

88 

86 

90 

93 

90 

84 

85 

87 

92 

90 

79 

67 

70 

64 

50 

66 

104 

55.04 

82.16 

Tex. 

79 

88 

' 60 

56 

71 

75 

80 

101 

98 

89 

78 

97 

95 

87 

70 

90 

140 

78.11 

109.20 

Okla. 

84 

88 

70 

70 

75 

92 

64 

102 

115 

74 

90 

no 

104 

89 

73 

135 

160 

88.29 

144.00 

Ark. 

95 

100 

58 

98 

92 

88 

90 

95 

130 

91 

no 

81 

SO 

77 

61 

90 

96 

77.11 

105.60 

N. Mex. 

1371 

125 

180 

100 

150 

141 

125 

143 

160 

125 

118 

134 

130 

113 

120 

180 

205 

177.83 

241.90 

Cal. 

151 

105 

160 

160 

140 

156 

170 

161 

135 

160 

167 

99 

100 

87 

80 

100 

150,144.94 

250.50 

U. 8.... 

1 

93. 

92.4 

|90.1 

93.5 

90.1 

95.2 

94.5 

93.8 

103.5 

91.7 

91.4 

^5.6j 

72.6 

73.0 

62.1 

84.8| 

110.3 

69.62 

100.86 


1 Based upon turn price Deo. 1. 




























































664 


Yearbook of the Department 0 / AgrieuHwre. 

SWEET POTATOES—Continued. 


Table 90.-Sweet potatoes: Wholesale price per barrel^ 191i-1917. 



1 Prices as quoted were per half-barrel sack of 80 pounds; barrel prices obtained by doubling same. 





































































665 


SiaHatics of Hay, 

HAY. 

Table dl.—Hay: Acreage^ ^production, value, exports, etc., in (he United States, 1849-1917, 

Note.—F itruros In ifnUcn are consna returns; figures In romafi are estimates of the Popartmcnt of Agri¬ 
culture. Estimates of aiTos are obtained by applying estimated percentages of increase or decrease to 
the publi-shod numbers of the preoo<llng year, except mat a revisea base is used for applying percentage 
estimates whenever now census data are available. 


Year. 

Acreage. 

Aver¬ 

age 

yield 

per 

acre. 

Production. 

Aver¬ 

age 

farm 

price 

Si 

Dec.l. 

Farm value 
Dec. 1. 

Chicago prices 
per ton, by 

December. 

No. 1 timothy 
sarioad lots. 

Following 

May. 

Domcstio 
expOTts, 
Oscal 
year be¬ 
ginning 
July 1. 

Low. 

High. 

Low. 

High. 


Acres. 

Tons.! 

Tons.i 

Dolls. 

Dollars. 

Dolls. 

DolU. 

Dolls. 

Dolls. 

Tans.* 

i8H9 . 



1S,8S9,000 








i850 . 



19,09t,000 








1866. 

17,669,000 

1.23 

21,770,000 

10.14 

220,836,000 




. 

5,028 

1867. 

20,021,000 

1.31 

26,277,000 

10.21 

268,301,000 





5,645 

1868. 

21,542,000 

1.21 

26,142,000 

10.08 

263,589,000 





1869. 

18,591,000 

1.42 

26,420,000 

10.18 

268,933,000 




.. 

6,7^ 



27,616,000 






. 

1870. 

19,862,000 

1.23 

24,525,000 

12.47 

305,743,000 





4,581 

1871. 

19,009,000 

1.17 

22,239,000 

14.30 

317,940,000 





6,266 

1872. 

20,319,000 

1.17 

23,813,000 

12.94 

308,025,000 




4,567 

1873,^.... 

21,894,000 

1.16 

25,085,000 

12.53 

314,241,000 





4,889 

1874. 

21,770,000 

1.16 ‘ 

25,134,000 

11.94 

300,222,000 





7,183 

1875. 

23,508,000 

1.19 

27,874,000 

10.78 

300,378,000 





7,528 

1876. 

25,283,000 

1.22 

30,867,000 

8.97 

276,991,000 



0 no 

10.00 

7 287 

1877. 

25,368,000 

1.26 

31,629.000 

8.37 

264,880,000 

9.50 

10.50 

9.76 

10.76 

9,514 

1878. 

26 931,000 

1.47 

39!608.000 

7.20 

286.016,000 

8.00 

8.60 

9.00 

11..50 

8,127 

1879. 

2?!485,000 

1.29 

35!4931000 

9.32 

330,804,000 

14.00 

14.50 

14.00 

15.00 

13,739 

1879. 

90,6St,000 

tJS 

66,161,000 








1880. 

25,864,000 

1.23 

31,925,000 

11.65 

371,811,000 

15.00 

15.60 

17.00 

19.00 

12,662 

1881. 

30 889,000 

1..14 

35,135,000 

11.82 

416,131,000 

16.00 

16.50 

15.00 

16.50 

10.570 

1882. 

32,340,000 

1.18 

38,138,000 

9.73 

371.170.000 

11.50 

12.26 

12.00 

13.00 

13,300 

1883. 

35,516,000 

1.32 

46.864,000 

8.19 

383,834,000 

9.00 

10.00 

12.50 

17.00 

16 908 

1884. 

38,572,000 

1.26 

48,470,000 

8.17 

396,139,000 

10.00 

11.60 

16.50 

17.50 

11,142 

1886. 

39,850,000 

1.12 

44,732,000 

8.71 

389,753,000 

11.00 

12.00 

10.00 

12.00 

13,390 

1886. 

36,502,000 

1.15 

41,796,000 

8.46 

353,438,000 

9.50 

10.50 

11.00 

12.50 

13,873 

1887. 

37 665,000 

1.10 

41,454,000 

9.97 

413,440,000 

13.50 

14 50 

17.00 

21.00 

18,198 

1888. 

38,592,000 

1.21 

46,643,000 

8.76 

408,500,000 

11.00 

11.50 

10.50 

21.00 

21,928 

1889. 

52 949,000 

1.26 

66,831,000 

7.04 

470,394,000 

9.00 

10.00 

9.00 

14.00 

36,274 

1889. 

68,949,000 

1.26 

66,861,000 








1890. 

50,713,000 

1.19 

60,198,000 

7.87 

473,570,000 

9.00 

10.50 

12.50 

15.50 

28,066 

1891. 

51,044,000 

1.19 

60,818,000 

8.12 

494,114,000 

12:50 

15.00 

13.50 

14.00 

35,201 

1892. 

50,853,000 

1.18 

69,824,000 

8.20 

490,428,000 

11 00 

11.50 

12 00 

13.50 

33,084 

1893. 

49,613,000 

1.33 

65,766,000 

• 8.68 

670,883,000 

10 00 

10.50 

10.00 

10.50 

64,446 

1894. 

48,321,000 

1.14 

64,874,000 

8.64 

468,578,000 

10.00 

11.00 

10.00 

10.25 

47,117 

1895. 

44,206,000 

1.06 

47,079,000 

8.35 

393,186,000 

12.00 

12.50 

11.50 

12.00 

59,052 

1896. 

43,200,000 

1.37 

69,282,000 

6.55 

388,146,000 

8 00 

8.60 

8.50 

9.00 

61,658 

1897. 

42,427,000 

1.43 

60,665,000 

6.62 

401,391,000 

8.00 

8.60 

9.50 

10.50 

81,827 

1898. 

42,781,000 

1.55 

66,377,000 

6.00 

398,061,000 

8 00 

8.25 

9.50 

10.50 

64,916 

1899. 

41,328,000 

1.37 

56,656,000 

7.27 

411,926,000 

10.50 

11.50 

10.50 

12.50 

72,716 

1899 . 

tS, 127,000 

1.26 

66,828,000 








1900. 

39,133,000 

1.28 

60,111,000 

8.89 

445,539,000 

11.50 

14.00 

12.50 

13.50 

89,364 

1901. 

39,391,000 

1.28 

60,591,000 

10.01 

606,192,000 

13 00 

13.50 

12.50 

13 50 

153,4.31 

1902. 

30,825,000 

1.60 

69,858,000 

9.06 

542,036,000 

12.00 

12.50 

13.50 

15 00 

60,974 

1903. 

39,934,000 

1.54 

61,306,000 

9,07 

656,276,000 

10.00 

12.00 

12.00 

15.00 

60,730 

1904. 

39,999,000 

1.62 

60,696,000 

8.72 

629,108,000 

10.50 

11.50 

11.00 

12.00 

66,557 

1905. 

39,362,000 

1.64 

60,532,000 

8.52 

615,960,000 

10.00 

12.00 

11.50 

12.50 

70,172 

1906. 

42,476,000 

1.35 

67,146 000 

10.37 

692,640,000 

15.50 

18.00 

15.50 

20.50 

58,602 

1907. 

44,028,000 

1.45 

63,677,000 

11.68 

743,607,000 

13.00 

17.50 

13.00 

14.00 

77 281 

1908. 

45,970,000 

1.52 

70,050,000 

9.02 

631,683,000 

11.50 

12.00 

12.00 

13.00 

64,641 

1909. 

45,744,000 

1.42 

64,938,000 








1909 . 

61,041,000 

1.S6 

68,866,000 

10.49 

722,385,000 

16.00 

17.00 

i2.W 

16.00 

66,oat 

1910 >. 

51,015,000 

1.36 

69,378,000 

12.14 

842,262,000 

16.00 

19.00 

18.60 

23.60 

65,223 

1911. 

48,240,000 

1.14 

64,916,000 

14.29 

784,926,000 

20.00 

22.00 

24.00 

28.00 

691730 

1912. 

49,530,000 

1.47 

72,691,000 

11.79 

866,69.5,000 

13.00 

18.00 

14.00 

16.60 

60,720 

1913. 

48 954,000 

1.31 

64,116,000 

12.43 

797,077,000 

14.50 

18.00 

15.00 

17.50 

60,161 

1914. 

49,145,000 

1.43 

70,071,000 

11.12 

779,068,000 

16.00 

16.00 

16.60 

17.50 

106,508 

1915. 

51,106,000 

1.68 

86,920,000 

10.63 

913,644,000 

14.60 

16.50 

17.60 

20.00 

178,836 

1916. 

65,721,000 

1.64 

91 192 000 

11.22 

1,022,980,000 

15.00 

17.60 

19.00 

22.00 

86,529 

1917. 

68,516,000 

1.49 

79,628,000 

17.00 ! 

1,369,491,000 

26.00 

28.00 





^ 2,000 pounds. * 2,240 pounds. > Figures adjusted to census basis. 
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HAY—Continued. 

Table 92.— Hay: Acreage^ prodtietiony and total farm value, hy States, 1917. 
[000 omitted.] 


State. 

Acreage. 

Produc¬ 

tion. 

Farm 
value 
Dec. 1. 

State 

Acreage. 

Produc¬ 

tion. 

Farm 

vidue 

Dec.l, 


Acres. 

Bushels. 

Dollars. 


Acres. 

Bushels. 

Dollars. 

Maine. 

1,160 

1,566 

17,383 

North Dakota. 

5.50 

484 

5,566 

New Hampshire... 

506 

683 

8,196 

South Dakota. 

735 

1,102 

11,681 

Vermont. 

945. 

1,531 

17,606 

Nebraska. 

1,590 

2,544 

38,669 

Massachusetts. 

460 

690 

1.3,731 

Kansas. 

1,478 

2,217 

36,802 

Rhode Island. 

60 

90 

1,827 

Kentucky. 

975 

1,268 

25,740 

Connecticut. 

350 

525 

10,238 

Tennessee. 

892 

1,142 

22,041 

New York. 

4,185 

6,110 

92,261 

Alabama. 

1,448 

1,158 

18,760 

New Jersey. 

350 

508 

10,160 

75,758 

Mississippi. 

261 

371 

5,676 

Pennsylvania. 

3,092 

4,329 

Louisiana. 

260 

416 

5,949 

Delaware. 

78 

98 

2,009 

Texas. 

450 

450 

9,000 


442 

652 

10,985 

Oklahoma. 

675 

920 

14,168 

Vir^nia. 

850 

986 

21,002 

Arkansas. 

390 

673 

8,824 

West Virginia. 

790 

1,003 

21,163 

Montana. 

759 

1,003 

19,772 

North ('arolina. 

440 

528 

10,402 

Wvomine. 

560 

9.52 

16,184 

South Carolina. 

250 

280 

5,768 

Cobrado. 

970 

2,376 

39,442 

Georgia. 

535 

562 

11,240 

New Mexico. 

202 

384 

8,064 

Florida. 

100 

no 

2,002 

Arizona. 

157 

5.50 

13,640 

Ohio. 

2,925 

4,154 

78,926 

IT tall. 

392 

1,1.37 

17,055 

Indiana. 

Illinois. 

2,146 

2,750 

3,004 

3,438 

66,175 
68,760 

Nevada. 

Idaho. 

234 

725 

679 

2,175 

10,796 

34,800 

Michigan. 

2,558 

3,837 

65,996 

Washington. 

808 

1,778 

3.5,560 

Wisconsin. 

2,703 

4,595 

79,494 

Oregon. 

Caluornia. 

840 

1,638 

28,665 

Minnesota. 

1,850 

3 160 

2,868 

3 887 

34,703 
65 302 

2,400 

4,560 

87,6.52 

Missouri. 

31180 

31657 

63; 998 

United States. 

53,516 

79,528 

1,359,491 



1.15 0.90 0.951.251.101.161.001.151.151.451.3513.50 13.9013.1014.9012.4011.1015.99 14.98 
1.13 . 92 . 97 1.201.051.251.001.151.001.451.3516.0^17.20 17.00 17.4W14.5012.0018.7810.20 
1.371. n 1.251.351.30 i. 601.281.20 1.351.701.62113.73 14.5014.60^15.50^12.60 11.50 19.8818. (')3 
1.301.201.151.281.081.251.211.3211.501.56] 1.50120.30l21.10 21.50 22.0019.00 19.90 28.09 29.85 
1.231.501.1(M1.181.001.131.171.1711.24 1.351.5a20.60121.20 20.20^22.50.20.00 20.30 25.68 30.45 

1.271.201.15 1.351.101.151.141.251.351.551.5(»19.76 20.1019.50 20.0018.50 19.5(M25.77 29.25 
1.251.2011.051.321.02,1.251.141.201.301.621.4614.5^15.3014.6015.7011.90 15.1(M18.6522.05 
1.401.00,1.25^1.501.0511.44 1.301.;^ 1.451.601.4518.5819.0019.50119.00 17.60^.00 27.1129.00 
1.351.501.201.38 1.00^1.43 1.32 1.281.401»601.40 15.35^14.9014.50|15.60^13.8017.50 20.89 24.60 
1.3U1.6«1.4«1.43 . 881.331.30l.ldl.20,1.451.26 16.5^15.7017.0017.0dl5.9020.5«20.60 25.83 


1.271.601.201.36 . 721.511.261.161.20il.481.2616.92 16.2016.3016.2014.0019.90 19.73 24.88 

1.151.301.301.19 . 64 1.201.27 . 721.35,1.351.1616.04 16.50 17.2015.7015.00 21.30 18.3624.71 

1.241.451.251.20 . 661.381.25 . 921.60,1.541.2715.7014.90 17.2015.0014.50 21.1019.99 26.80 
1.361.501.381.501.051.301.31 1.151.8»1.301.2016.3616.6017.1016.50 17.6019.70 23.28 23.64 
1.201.261.231.261.081.151.161.161.301.301.12 16.9918.7017.0016.60 16.70 20.60 20.79 23.07 


1.331.761.361.46 

1.291.361.381.33 

1.361.631.431.39 

I. 281.601.401.86 

II. 251.681.461.83 


1.361.351.401.861.161.161.0616.6017.9016.2016.1010.2020.0 
1.301.251.361.361.201.261.1016.9018.2017.2016.0016.0018.2 
.981.361.301.131.441.671.4213.2512.8013.40 12.70 10.6019.0 
.941.371.001.001.601.441.4012.8214.10 14.1011.0010.90 18.7 
.821.801 .981 .861.641.461.^13.0314.1014.40 IO. 80 I 1 I. 80 I 2 O.O 

1 Based upon farm price Deo. 1. 


21.1721.00 

21.9220.02 

16.8826.96 

16.2020.18 

16.0925.00 
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HA Y—Continued. 

Tablb 93. — Hay: Yield per acre^ price per ton Dec. and value per ffcre, by States-^ 

Continued. 


Value 

Farm price per ton (dollars). per acre 
(dollars). 

































































































































































Statiitiea of Clover and Timothy Seed. 


CLOVER AND TIMOTHY SEED. 

Table 96.—Clover and tirnothy seed: Wholesale pnce^ 1912-1917. 


Clover (bushels of 60 pounds). 


^natl?' Toledo. 




1 rime. prime. choice. 


Per Poor to Poor to 

bushel choice Per 100 {K-ime 
(of 45 (per 100 -pounds, (per 100 
pounds), pounds). pounds). 




1012. 

Jon.-June. 

JuJy-Doc.., 

1013. 

Jan.-Jime.. 
July-Dee... 

1014. 

Jan.-June.. 
July-Dee.., 

1015. 
Jan.-June. 
July-Dee.., 

1016. 
January... 
February.. 
March..... 

April. 

May. 

June. 


Dols.iDoUt. Dols.lDols Dots. Dols. Dob. Dob. Dob. Dob. Dob. Dob. Dob. Dob. Dob. Dob. 

.10.0013.00 5.40|13.80 4.00 14.20 12.0014.00 4.00 6.5011.5016.25 5.001.5.50 2.50 15.60 

. 0.0011.00 4.8010.80 3.00 11.72^0.25 12.50 1.50 5.00 3.8012.00 2.5010.00 2.75 10.00 

. 8.0011.50 4.2013.20 3.00 13.85 11.1513.40 1.50 1.80 2.50 5.40 2.50 4.60 2.00 4.00 

. 5.00 9.00 4.20 9.60 1.60 12.75 7.50 0.45 2.50 5.40 3.50 5.90 3.75 5.50 2.25 5.60 

. 5.00 9.00 7.0015.00 2.00 9.45 7.40 9.40 1.40 2.25 3.00 5.75 3.00 5.50 2.00 5.35 

. 6.00 9.25 9.0018.50 2.40 11.40 8.2011.25 1.40 2.70 3.50 7.85 3.50 7.00 3.25 7.00 

. 6.60 9.65 7.0014.56 7.25 9.55 7.85 9.60 2.00 3.60 4.00 7.00 4.50 7.00 3 00 7.00 

6.60 12.20 7.00 20.50 7.40 13.10 7.7012.55 1.00 3.76 4.60 8.00 4.50 8.00 3.00 7.60 

. 8.4010.50 8.0010.0011.65 12.10 11.85 12.10 2.30 3.30 5 00 8.00 4.75 8.00 B.OO 7.50 

. 8.75 11.50 9.0022.0011.96 13.70 12.0013.25 2.30 3.30 4.50 8..50 4.75 8.^0 5.75 7.15 

. 7.7511.25 10.00 20.50 10.66 12.75 10.75 12.75 2.00 3.20 4.00 8.00 4.00 7.76 3.75 6.60 

, 7.00 9.00 7.0017.00 8.30 10.70 8.75 10.76 1.86 3.00 4.00 8.00 4.00 7.75 6.00 6.25 

. 6.50 8.40 8.0014.00 8.45 8.85 8.75 8.85 1.80 2.80 4.50 8.50 4.60 8.50 4.00 7.25 

. 0..50 8.40 6.0014.00 8.70 9.00 8..85 9.00 1.80 2.80 5.00 8.50 5.00 8.50 4.00 7.50 


Jan.-June. 6.5011.5^ 6.00 22.00 8.30 13.70 [8.7513.2 


3.30 4.00 g.5(M 4.0(M 8.5(M 3.75 7.50 


July. 

August.... 
September 
October... 
November. 
December. 


6.50 9.00 7.0014.00 8.724 9.35 8.90 9.30 1.50 2.80 4.00 7.50 4.50 8.00 4.00 

8.00 9.60 7.0016.00 8.40 11.10 8.8010.76 1.20 2.50 8.00 6.50 4.50 6.00 3.00 

7.00 9.00 6.00,14.76 8.80 10.05 8.75 9.70 1.20 1.90 3.00 5.00 4.35 5.25 3.25 

7.00 9.25 8.00 17.00 9.62J 10.85 9.5010.60 1.20 2.00 3.00 5.50 3.60 6.50 3.00 

8.6010.0012.0018.0010.45 11.16 10.6011.00 1.30 2.16 8.00 6.50 3.75 6.50 3.50 
8.7510.0012.0017.50,10.36 10.80 10.2510.85 1.30 2.15 3.00 5.75 4.00 6.75 4.00 


July-Doc.. 6.5010.00| 6.0018.00| 8.40 11.15 | 8.6O U.0(W 1.2(W 2.80 3.00 7.50 3.5(N 8.00 3.00 


1917. 

January.. 

February. 

March.... 

April. 

May. 

June. 


July. 

August. 

September... 

October. 

November... 
December.... 


8.7510.2012.0018.35110.63 11.02410.65 11.00 1.30 2.00 3.00 5.50 4.00 5.75 4.15 
I 9.0011.00 12.0019.90110.90 11.97j 10.75 11.80 1.60 2.00 3.00 6.50 4.65 6.50 3.50 
8.5011.00 12.0019.6510.00 11.80 10.7511.80 1.60 2.10 3.00 6.75 4.60 5.75 3.90 

8.00 10 25 12.0018.25 10.60 10.85 10.6010.90 1.65 2.60 3.00 8.00 4.76 7.75 4.16 

8.40 10.60 12.00 18.7510.60 11.25 10.7011.10 2.50'3.36 4.00 8.40 6.75 8.40 6.50 

9.20 10.60 12.0018.75 10.75 11.20 10.8011.20 2.65 3.35 7.00 8.25 6.50 8.40 6.00 

8.0011.00 12.0019.9010.00 11.97j'l0.6011.20 1.30T.35|’3.00 8.40 4.00 8.40 3.50 


9.2010.60 12.00 20.00 10.96 
9.6011.5014.00 21.5011.00 
10.2512.8516.0023.0012.76 
10.6513.1017.0025.6613.50 
11.6014.60,18.00 28.0015.25 
12.0016.00|26.00 28.00,15.00 


12.00 10.8011.85 2.60 3.35 4.00 8.50 6.75 8.00 6.00 

13.00 11.9012.50 2.75 3.50 4.00 S. 50 7.00 8.50 6.50 

13.60 12.7513.50 2.50 8.30 6.00 8.00 6.50 8.00 7.00 

15.25 13.5015.26 2.50 3.15 6.50 8.50 6.50 8.50 6.75 

16.35 15.35 16.00 2.50 3.00 6.00 7.75 6.25 7.50 6.50 

15.00 16.00,16.50 2.50 3.00 5.00 7.50 6.50 7.75 6.40 


July-Deo..] 9.2016.0012.00 28.0010.95 |l0.35 'il0.8016.60 2.50 3.50| 4.00 8.501 6.25 8.50 6.0 
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Table 97 — Cotton Area and production of undermentioned countneSf IBlA-iOlS 
[Bales of 478 poimds net ] 


C>ountn 

1 Area 

Production 

^914 

1915 

1916 

1914 

1915 

1916 


North America 

Acrtf 

Aerfs 

Acres 

Bales 

Bales 

Bales 

Umte<l States * 

Porto Uico 

36,832,000 

\ 31,412,000 

I 

34,985,000 

16,135,000 

*693 

11,192,000 

•739 

11,450,000 
• 379 

St Croix 

West Indies 

h 

h) 

(*) 

"290 

(») 

(*) 

British— 







Barbados 

2,985 


(*) 

598 

<648 

<299 

Grenada 

<“) 


(*) 

<749 

<772 

(*) 

Jamaica 



\*) 

<67 

<88 

V*) 

Leeward Islands 

(*) 

h 

t*) 

<2,413 

(*) 

(1) 

St I ucia 

(*j 

h 

(S) 

‘ 11 

<7 

(») 

St Vincent 

6,006 


(*) 

<884 

<791 

(*) 

Dominican Republic 



(*) 

<771 

y\ 

(*S 

Haiti 

(*) 

0) 

(») 

»8,970 

(*) 

(*I 

SOXTTH AMERICA 







Argentina 

5,478 

8,154 

9,118 

(*) 

(*) 

^0,000 

Brazil 

(‘) 



385,000 

440,000 

Chile 1 

"334 

h 

\*} 

"740 

y} 

Ecuador ’ 


(*) i 

(*) 

< 165 


(») 

Peru 

(') 

(*) 

137,474 1 

< 105,617 

<97,429 

< 113,472 

EUROPE 


i 





Bulgana 

1,730 

(*) 

(®) 



y\ 

Malta 

1,006 

940 

(») 

411 

384 

0) 

ASIA 







British India* 

24,595,000 

r, 746,000 

21,212,000 

4,359,000 

3,128,000 

3,676,000 

Ceylon 

Cyprus 

219 

lo2 



y\ 

(») 



9,498 

5,619 


Di tch East Indies 


1*} 


"18,906 

<116 

(») 

b) 

Indochina 

Japanese Empire 

(») 

(*) 

b) 

<93 

(*) 

4,216 

4 682 

Japan 

5,887 

6,565 

5,384 

4,840 

(*) 

Korea 

150,738 

(*) 

! (•) 

33,322 

(*) 

Philippine Islands 

T7,544 

10,098 



Russia, Asiatic 

— 





(») 

Transcaucasia 

364,460 

291,568 

231,000 

132,198 

132,649 

Central Asia 

1,442,757 

1,833,186 

1,900,349 

1,176,477 

1,424,114 

1,101,489 

Total 

1,807,217 

2,124,753 

2,131,349 

1,308,675 

1,656,763 


Siam 

(*) 

(») 

(*) 

0,094 

(*) 

(*) 

AFRICA 







Bntish Africa 







Lagos 

(*) 


(*) 

11,000 

6,000 

8,000 

Nyasaland Protectorate" 


v) 

(v 

7,000 

8,000 

7,000 

Last Africa Protectorate 

?*) 

V/ 

(I) 

400 

250 

170 

Gold Coast 


\ / 

iv 

80 

80 

80 

Nigeria, Northern 

’) 

v) 

(*) 

800 

1,000 

9,000 

Nigeria, southern 


(*/ 

(1) 

130 

80 

80 

Uganda Protectorate 


(1) 

iv 

36,000 

21,000 

<243 

21,000 

Umon of South Afnca 

1,^,000 


(1) 

<87 

Egypt 

French Afnca 

1,K1,000 

1,719,000 

1,337,000 

989,000 

1,248,000 


Dahomey 


(*) 


<621 

<315 


Guinea 


h 

1'} 

<168 

(*) 


I\ ory Coast 

(*) 

(>) 

(•) 

<339 

<437 


German Africa 







East Africa . 




»10,109 

y) 


Togo 

h) 

0) 

(>) 

»2,322 

(*) 

. 

Italian Afnca 

Fntrea 

Sudan (Anglo-Egyptian) 

S 


(•) 

<378 

8,000 


14,000 

OCEANIA 







British 







Iiji 




24 

8 

, 

Queensland 



h 

14 

13 


Solomon Islands 

1*) 

(») 

(•) 

•24 

(*) 


French 






New Caledonia 

(*) 

(*) 

(*) 

<1,696 

<2,124 



1 Llnters not Included Quantity of linters produced 866,000 bales in 1914, 031,141 bales in 1915, and 
1,330.714 bales m 1916 

> No official statistics 

> Exports to f<»eign countries plus shipments to the United States 

* Exports 

• 1913 figures 


• Includes native States 
I Census of 1902 

• Includes Rhodesia 


1 





> Balis of 600 potmds, gross weight. 
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Table 100. — Cotton: Acreage harvested^ by States, 1908-1917, 
[Thousands of acres.] 


State. 

1908 

1909 

1910 ' 

1911 

1912 

1913 

1914 

1915 

1916 

1917» 

Virginia. 

28 

25 

33 

43 

47 

47 

45 

34 

42 

46 

North Carolina. 

1,458 

1,359 

1,478 

1,624 

1,545 

1,576 

1,627 

1,282 

1,451 

1,453 

South Carolina. 

2,545 

2,492 

2,534 

2,800 

2,695 

2.790 

2,861 

2^6 

2,780 

2,876 


4,848 

4,674 

4,873 

6,504 

5,335 

5,318 

5,433 

4,825 

5,277 

5,028 

265 

237 

257 

308 

224 

188 

221 

193 

191 

183 

Alabama. 

3,591 

3,471 

3,560 

4,017 

3,730 

3,760 

4,007 

3,340 

3,225 

2,195 

MissLssip];^. 

3.396 

3,291 

3,317 

3,340 

2,889 

8,067 

3.054 

2,735 

3,110 

2,801 

Louisiana. 

1,550 

930 

975 

1,075 

929 

1,244 

1,299 

990 

1,250 

1,350 

Texas. 

9,316 

.9,660 

1 10,060 

10,943 

11,338 

12,697 

11,931 

10,510 

11,400 

11,052 

Arkansas. 

2,296 

2,218 

2,238 

2,363 

1,991 

^502 

2,480 

2,170 

2,600 

2,645 

Tcimessee. 

754 

735 

765 

837 

783 

865 

915 

772 

887 

857 

Missouri. 

87 

79 

100 

129 

103 

112 

145 

90 

133 

140 

Oklahoma. 

2,311 

1,767 

2,204 

3,050 

2,665 

3,009 

2,847 

1,895 

2,562 

2,838 

California. 


9 

12 

9 

14 

47 

39 

52 

117 

Arizona. 










39 

All other. 







20 

15 

25 

15 

United States. 

32,444 

30,938 

32,403 

1 

36,045 

84,283 

37,089 

36,832 

31,412 

34,985 

33,634 


* Preliminary estimate. 


Table 101. — Cotton: Production of lint {excluding linters) in 600-pound gross weight 
bales, by States, and total value of crop, 1908 to 1917. 

[Thousands of bales and dollars. As finally reported by U. 8. BuVeau of the Census.] 


State. 

1908 

1909 j 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917» 

Virginia... 

12 

10 

15 

30 

'24 

23 

25 

16 

27 

16 

North Carolina. 

647 

601 

706 

1,076 

866 

792 

931 

699 

655 

570 

South Carolina. 

1,171 

1,100 

1,164 

1,649 

1,182 

1,378 

1,534 

1,134 

932 

1,235 

Georgia. 

1,931 

1,804 

1,767 

2,769 

1,777 

2,317 

2,718 

1>909 

1,821 

1,820 

Florida. 

62 

54 

59 

83 

53 

59 

81 

48 

41 

40 

Alabama. 

1,346 

1,024 

1,194 

1,716 

1,342 

1,495 

1,751 

1,021 

533 

505 

Mississippi. 

1,656 

1,083 

1,263 

1,204 

1,046 

1,311 

1,246 

954 

812 

895 

Ix)ulsiaha. 

470 

253 

246 

385 

376 

444 

449 

341 

443 

615 

Texas. 

3,815 

2,523 

3,049 

4,256 

4,880 

3,945 

4,592 

3,227 

3,726 

3,115 

Arkansas. 

1,033 

714 

821 

939 

792 

1,073 

1,016 

816 

1,134 

805 

Tennessee. 

344 

247 

332 

450 

277 

379 

384 

303 

382 

206 

Missouri. 

62 

45 

60 

97 

56 

67 

82 

48 

63 

51 

Oklahoma. 

691 

545 

923 

1,022 

1,021 

840 

1,262 

640 

823 

800 

California. 




10 

8 

23 

50 

29 

44 

67 

Arizona. 










24 

All other. 

2 

2 

! ^ 

7 

3 

10 

14 

7 

14 

1 ^ 

United States. 

13,242 

10,005 

11,609 

15,693 

13,703 

14,156 

16, m 

11,192 

11,450 

10,040 

Total value of crop.. 

1588,810 $688,350j$809,710 

$749,890^$786,800^1885,350 $591,130||627,940 $994,060 



1 Preliminary estimate. 


Table 102.— Cotton: Condition of crop, United States, monthly, 1896-1917. 
[Prior to 1901 figures of condition relate to first of month following dates indicated.] 


Year. 

May 

25. 

Juno 

25. 

July 

25. 

Aug. 

25. 

Sept. 

25. 

Year. 

May 

25. 

June 

25. 

July 

25. 

Aug. 

25. 

ejjt. 


P.ct. 

P.ct. 

P.ct 

P.ct. 

P.ct. 


P.ct, 

P.ct. 

P.ct. 

P. et. 

P.et, 

1896. 

97.2 

02.5 

80.1 

64.2 

60.7 

1907. 

70.5 

72.0 

75.0 

72.7 

67.7 

1897. 

83.5 

86.0 

86.9 

78.3 

70.0 

1908. 

79.7 

81.2 

83.0 

76.1 

69.7 

1898. 

89.0 

01.2 

91.2 

70.8 

75.4 

1909. 

81.1 

74.6 

71.9 

63.7 

5a5 

1899. 

85.7 

87.8 

84.0 

68.5 

62.4 

1910. 

82.0 

80.7 

75.5 

72.1 

t 65.9 

1900. 

82.5 

75.8 

76.0 

68.2 

67.0 

1911. 

87.8 

88.2 

89.1 

73.2 

71.1 

1901. 

81.5 

81.1 

77.2 

71.4 

61.4 

1912. 

78.9 

80.4 

76.5 

74.8 

69.6 

1903. 

95.1 


81.9 

64.0 

58.3 

1918. 

79.1 

81.8 

79.6 

68.2 

64.1 

1903. 

74.1 

77.1 

79.7 

81.2 

65.1 

1914. 

74.8 

79.6 

76.4 

78.0 

78.5 

1904. 

83.0 

88.0 

91.6 

84.1 

75.8 

1915. 

80.0 

80.2 

75.4 

69.2 

oas 

1905. 

77.2 

77.0 

74.9 

72.1 

71.2 

1916. 

77.5 

81.1 

72.8 

61.2 

56.8 

1906. 

84.6 

83.3 

82.9 

77.8 

71.6 

1917. 

69.5 

70.3 

70.8 

67.6 

60.4 
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Table 103.— Cotton: Yield per acrey price per pound Dec. and value per acrej by States. 



Month. 

United States. 

South Atlantic 
States. 

N. Cent. States 
west ol Miss. 11. 

South Central 
States. 

Far Western 
States. 


1917 

1916 

1917 

1916 

1917 

1916 

1917 

1916 

1917 

1916 


Cents, 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

January. 

17.1 

11.4 

17.1 

11.5 

18.2 

10.7 

17.0 

11.4 



February. 

16.8 

11.5 

16.9 

11.5 

15.5 

11.2 

16.7 

11.5 

^.6 


March. 

15.9 

11.1 

16.3 

11.1 

16.5 

9.0 

1.5.6 

11.1 

16.0 

12.0 

April. 

May. 

18.0 

11.5 

19.2 

11.6 

15.1 

10.6 

17.5 

11.5 



18.9 

11.6 

19.4 

11.6 

1.5.0 

11.2 

18.6 

1 11.4 



June. 

20.2 

12.2 

21.1 

12.3 

19.3 

11.0 

19.8 

12.2 

K.O 


July. 

24.7 

12.5 

25.6 

12.6 


11.1 

24.3 

12.4 



August. 

September. 

24.3 

23.4 

12 6 
14.6 

24.7 

23.4 

12.8 

14.8 

22.0 

12.2 

12.0 

24.1 

23.4 

12.5 

14.6 

.1 


October. 

23.3 

15.5 

23.8 

15.6 

24.8 


23.2 

! 15.5 

io.o 1 


November. 

27.3 

18.0 

28.2 

18.4 

28.0 

18.0 

26.9 

17. S 



December. 

27.7 

19.6 

28.7 

19.9 

27.5 

19.0 

27.2 

19.5 

2L9 

2*) 0 


20190 “— YBK 1917 - 43 
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Table 105. — Cotton: Closing pries of middling upland per pound, 19t2-1917, 


Date 

New York. 

New Orleans 

* Memphis 

Qalveston 

Savannah. 

Charleston. 
















Low. 

High 

Low. 

High 

Low. 

High 

Low. 

High. 

Low 

High 

Low. 

High 

1912 















Jan -June. 

9 35 

12 00 


121 

9A 

12^ 

93 

12| 


12 


83 

11^ 

July-Dee. 

10 75 

13 40 

lOH 

131 

11 

131 

101 

13A 

lOA 

1 123 

11 

123 

1913 















Jan -Juno. 

11 70 

13 40 

121 

13 

12 

13* 

12 

13 

11 

i 

12 

f 

Hf 


July-Dee. 

11 90 

14 50 

111 

14 

lU 

133 

113 

141 

11 


14 


12} 

13} 

1914. 















Jan -June. 

12 30 

14 50 

12f 

13H 

13 

133 

124 

14 

12 


13 

1 

124 

13] 

July-Dee. 

7 25 

13 25 

6i 

13A 

6} 

133 

Of 

13| 

bi 


13 


6 } 

8} 

1915. 















Jan.-June. 

7 90 

10 60 

7i 

9 68 

7J 

9 50 

73 

10 10 

7| 

9 


74 

9| 

July-Dee. 

8 90 

12.75 

8 50 

12 13 

8 62 

12 25 

8 50 

12 60 


12^ 

t 

9 

12 

1916. 















January. 

11 80 

12 60 

11 75 

12 19 

12 00 

12 38 

12 05 

12 50 

12 


124 

Ilf 

12 

February. 

11 20 

12 15 

11 13 

11 62 

11 38 

12 00 

11 15 

12 10 

11 

r 

12 


11 

111 

Harcb. 

11 45 

12 15 

11 13 

12 00 

11 38 

12 00 

11 60 

12 35 

11 

r 

124 

11 

11 

April. 

11 95 

12 20 

11 88 

11 88 

12 00 

12 00 

12 20 

12 35 

Hi 


12 


11} 

111 

May. 

12 30 

13 35 

12 00 

12 94 

12 12 

13 00 

12 40 

13 30 

12 


123 


13] 

June. 

12 65 

13 45 

12 63 

13 06 

13 00 

13 25 

12 95 

13 75 

12| 

13 


12} 

12} 

Jan.-June.. 

11 20 

13 45 

11 13 

13 06 

n 38 

13 25 

11 45 

13 75 

Hi 

13 

11 

123 

July. 

12 90 

13 30 

13 00 

13 13 

13 12 

13 25 

"is 65' 

13 75 

13 


13 


12} 

“l2# 

AugU£»t. 

13 35 

16 40 

13 13 

1 15 63 

13 37 

15 75 

13 75 

16 00 

13 


15 


13 

15 

September. 

15 15 

16 30 

14 69 

15 63 

15 15 

15 75 

15 05 

16 00 

14 


15 


144 

15 

October. 

16 60 

19 30 

16 00 

18 75 

16 00 

18 75 

lb 26 

18 90 

16 


19 


16 

18 

November. 

18 75 

20 95 

18 13 

20 38 

18 75 

20 50 

18 60 

20 85 

18 


20 


184 

20 

December. 

16 20 

20 30 

17 25 

20 25 

18 00 

20 50 

17 00 

20 40 

isj 


20^ 


19} 

20| 

July-Dee... 

12 90 

20 95 

13 00 

20 38 

13 12 

20 50 

13 65 

20 85 

13 

20| 

12} 

204 

1917 















January. 

16 75 

18 80 

16 81 

18 13 

17 00 

18 50 

17 10 

18 50 

18 


18 


174 

181 

February. 

14 30 

17 05 

16 63 

17 19 

17 00 

17 00 

14 50 

17 80 

is) 


18 


184 

18} 

March. 

17 00 

19 30 

16 50 

18 75 

17 00 

19 00 

16 90 

19 00 

18^ 


19 


17} 

19 

April. 

19 35 

21 15 

18 75 

20 25 

19 00 

20 50 

19 00 

20 25 

19 


20 


19 

203 

May. 

19 60 

22 10 

19 37 

21 19 

19 50 

21 25 

19 25 

21 50 

20 


21 


IM 

21 

June. 

22 65 

27 40 

21 44 

26 25 

21 50 

26 06 

22 00 

26 50 

m 


2^ 


21} 

26 

Jan-June.. 

14 30 

27 40 

16 50 

26 25 

17 00 

26 00 

14 50 

26 50 

18i_ 

263 

174 

26 

July. 

24 60 

27 65 

24 25 

26 00 

25 50 

2b 00 

25 10 

26 55 

25 


2^ 

1 24 

W 

August.*. 

23 10 

28 00 

22 50 

26 50 

25 00 

26 r>o 

22 75 

27 50 

22 63 

27 


22 

251 

September. 

21 20 

26 30 

20 13 

24 13 

22 00 

24 50 

21 20 

25 10 

20 


244 

20 

24 

Octobw. 

25 25 

29 95 

24 13 

27 75 

24 00 

28 50 

24 40 

27 75 

244 

28 


23} 

273 

November. 

28 75 

81 25 

27 13 

29 13 

28 50 

29 75 

27 15 

29 50 

27} 

29.13 

27} 

29 

December. 

29 85 

31 85 

28 19 

30 13 

29 50 

30 00 

28 25 

30 35 

28 


30 


29 

304 

July-Dee... 

21 20 

31 85 

20 13 

30 13 

22 00 

30 00 

21 20 

30 35 

20 

30 

20 

304 
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Table 106. — Cotton: International trade, calendar years 1909-1916, 

[Expressed in bales of 500 pounds gross weight, or 478 pounds net. The figures for cotton refer to ginned 
and unginned cotton and linters, but not to mill waste, cotton batting, »carto (Egypt and Sudan). 
Wherever unginnod cotton has been separately stated in the original reports it has bwn r^uoed to ginned 
cotton in this statement at the ratio of 3 pounds unginned to 1 pound ginned. See General note.” 
table 85.] 

EXPORTS. 

[000 omitted.] 


Country. 

Aver- ' 
age 
1909- 
1913. 

1915 

iSi") 

1916 

(nre- 

lim.) 

Country. 

Aver¬ 

age 

1909- 

1913. 

1915 

(pre¬ 

lim.) 

1916 

From— 

Belgium. 

Bales. 

159 

83 

1,966 

240 

1,442 

316 

232 

Bales, 

Bales, 

From — 

Netherlands. 

Bales. 

145 

118 

87 

9,008 

169 

Bales. 

181 

Bales. 

2 

Brazil. 

24 

2,103 

202 

1,430 

40 

5 

Persia *. 

British India. 

Peru. 

97 

9,126 

183 


China. 

237 

1,122 

116 

Umted States. 

7,603 

Egvut. 

Other countries. 

Frf\nr>A 

Total. 

_ 

Germany. 

13,965 

13,386 




i 




IMPORTS. 


Into— 


AustrlsrHungary. 

Belgium. 

Canada. 

France. 

Germany. 

Italy. 

Japan. 

Mexico. 

Netherlands. 


906 

496 

137 

1,436 

2,258 

896 

1,405 

23 

277 






i97 

1,052 

205 

1,192 

1,344 

2,015 

1,170 

2,299 

365 

177 


Into— 

Russia. 

Spain. 

Sweden. 

Switzerland. 

United Kingdom. 
United States.... 
Other countries.. 

Total. 


886 

382 

93 

113 

4,164 

215 

319 

641 

660 

580 

147 

4,820 

424 

297 

57 

471 

m 

4,045 

402 


14,005 

12,542 




1 Year beginning Mar. 21. 


COTTONSEED OIL. 

Table 107. —Cottonseed oil: International trade, calendar years 1909-1916, 
[See “General note,” Table 85.] 

EXPORTS. 

[000 omitted.] 


Country. 

Aver¬ 

age 

1909- 

1913. 

1915 

1916 

IGT) 

Country. 

Aver¬ 

age 

1909- 

1913. 

1915 

to 

1916 

to 

From— 

Belgium. 

Gallons. 

1,086 

281 

476 

335 

52 

Gallons. 

Gallons. 

From— 

United Kingdom. 

! 

Gallons. 

7,189 

38,968 

44 

Gallons. 

7,827 

47,016 

425 

Gallons, 

770 

26,095 

China. 

Egypt. 

2,303 

1,253 

160 

4,265 

1,972 

418 

40 

26 

United States. 

0 ther countries. 


Total. 


Netherlands. 

48,431 

63,249 



IMPORTS. 


Into— 


Algeria. 

Australia. 

Austria-Hungary.. 

Belgium. 

Brazil. 

Canada. 

Egypt. 

France. 

Germany. 

Italy 


Italy.. 

Malta V 
Martinique.. 


364 

142 

89 

2,251 

624 

2,817 

267 

3,289 

6,918 

4,600 

265 

292 


377 

4,083 

8 

8,624 


472 

‘326 


181 

4,746 


2,016 

’***i46 


Into— 

Mexico. 

Netherlands. 

Norway. 

Roumania. 

SenM;al. 

Serbia. 

Sweden. 

United Kingdom, 
Other countries.. 

Total. 


3,607 

6,852 

1,604 

633 

422 

836 

696 

6,890 

4,191 


44,498 


19,021 

3,639 


8,337 

6,682 


46,678 


8,071 

3,146 


2,936 


> Year beginning Apr. 1. 
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• TOBACCO. 

Table 108, — Tobacco: Area and production of undermentioned countrieSf 1914-1916. 


Country. 


Production. 


NOBTU AMERICA. 


United States.. 
Porto Kico. 


Canada: 

Ontario. 

Quebec.. 


Acres. Acres. 
1,223,500 I 1,369,900 
18,040 16,308 


Acres. 

l,4i;i,400 

(») 


Pounds. 

,034,679,000 

•9,285,333 


Pounds. 
1,062,237,000 
' 9 8,084,914 


Pounds. 

1,163,278,000 


4,750 

5,000 


4,500 
4,.500 


2,933 

2,9.’)8 


5,000,000 

6,000.000 


4,050,000 

4,950,000 


3,000,000 

2,943,000 


Total. 


9,750 


9,000 


5,891 


11,000,000 


9,000,000 


5,943,000 


Costa Hica. 

Cuba. 

Dominican Republic... 

Guatemala. 

Jamaica. 

Mexico. 


SOUTH AMERICA. 


Argentina.. 

Brazil. 

Chile. 

Colombia.. 
Uruguay... 


EUROPE. 

Austria-Hungary: 

Austria. 

Hungary.. 

Croatia-Sluvonia — 
Bosnia-Herzegovina 


2,734 

r-] 

1,236 

*1,144 

0 ) 


36,744 

0) 


2,503 


•4,262 

*117,429 

*190 

0 ) 


Total. 


Belgium. 

Bulgaria. 

Denmark. 

France. 

Germany. 

Italy. 

Netherlands. 

Roumania. 

Russia: 

Russia proper. 

Poland...... 

Northern Caucasia. 

Sweden. 

Switzerltmd. 


ASIA. 


British India*. 

British North Borneo. -.1 

Ceylon. 

Dutch East Indies: 

Java and Madura.. .| 
Sumatra, East Coast 

of. 

Japanese Empire: 

Japan. 

Korea.. 

FcH-mosa.. 

Philippine Islands... 

Russia, Asiatic.. 

AFRICA. 

Algeria. 

Tunis.. 

Nyasaland.. 


Union of South AMca.. 

OCEANU. 

Australia. 

Fiji. 


10,309 
*17,297 
7 524 
38,135 
25,587 
18,038 
929 
27,070 

95,324 

^ 1^54 

'^18 


1,038,256. 
0) ' 
12,841 

394,636 

0 ) 

88,670 

50,9a5 

934 

150,459 

57,960 

7 22,733 
297 
>10,499 
* 6,000 
*19,365 


3.007 

*144 


e) 


37,955 

^Im 


2,701 


18,187 


80 ,Wo ,080 


<42, 


0) 

• 59,481,096 
6,282,228 
•5,818,989 
1,737,805 


• 6,908,5,55 
» 105,489,6()9 
* 106,703 
(*) 


50,5)77,920 

8,050,000 


0> 

6 59.734,874 
3,260,824 


900,000 

42,043,000 

17,250,000 


0) 

19,560 

22,313 

19,768 

860 

32,232 

96,161 

y,564 

^‘>618 


1,105,330 

H4S4 

0) 

0) 

75,423 

^?,768 

131,808 

41,059 


ii! ■ 

17,529 

31,396 

17,297 

877 

28,880 


618 




18,566,921 


163,982,988 

n) 

48,922,335 


I 


0) 

0) 

72,227 




314 


2,373 

0) 


,S 

0) 


1,91 

0) 


0) 

*3,621,754 

0) 

• 106,979,640 

46,632,068 

126,206,328 
36,135,227 
1,153,931 
103,024,183 
42,950,903 

4 21,556,138 
376,325 

• 3,S(i),000 
•14,961,199 


2,827,552 

*81,312 


M7,978 

• 3,118,321 

0) 

0 ) 

108,415,099 

2.\)73,244 

84,442,714 

30,996,375 


1.890,672 

0 ) 


0) 

0 ) 


0 ) 

•46,942,748 


si 

20 217,505 

17^37,000 

(‘) 

0 ) 


0 ) 

1,047,185 


a 


2,752,000 

0) 

0 ) 

104,167,350 

I 

w,m,4a 

(') 


U 1,303,000 


1 No offlcial statistics. 

• Exports, fiscal year beginning July 1. 
»19lS figures. 

«1907 figures. 


• Exports. 

• Excludes Galicia and Bukowlna. 
41912 figures. 

• Includes certain native states. 


• Census of 1911. 

10 Excludes Victoria. 
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TOBACCO—Con till ued. 

Table 109. — Tobacco: Total production of countries for which estimates were available, 

1900-1911} 


Year. 

Production. 

Year. 

Production. 

Year. 

Production. 

1900. 

Pounds.. 

2,201,193,000 

1904. 

Pounds. 

2,146,641,000 

1908. 

Pounds. 

2,382,601,000 

1901. 

2,270,213,000 

1905. 

2,279,72«,000 

1909. 

2,742, .500,000 

1902. 

‘2,376,0.54,000 I 

1906. 

2,270,298,000 

1910. 

2,8.3.3,729,000 

1903. 

2,401,26S,000 ' 

1907. 

2,391,061,000 

1911. 

2,566,202,000 


1 Data for 1911 not strictly comparable with earlier years. 

Table 110, — Tobacco: Acreage, production, value, condilion, etc., in the United States, 

1849-1917. 

Notk.— Flfjiires In italicn are census returns; fljrures in roman are estimates of the Department of Agri¬ 
culture. Kstlmates of acres are obtained by applying estimated percentages of increase or decrease to 
the pul)lished numbers of the preceding year, except that a revised base is used for applying percentage 
estimates whenever new census data are available. 


1 

Acre¬ 

age 

(000 

omit¬ 

ted). 

Aver¬ 

age 

yield 

per 

acre. 

Produc¬ 
tion (000 
omitted). 

1 

Aver¬ 
age 
farm 
price 
per 
pound 
Dec. 1. 

Farm 
value 
Dec. 1 
(OOO 
omit¬ 
ted). 

Domestic 
exports of 
unmanu¬ 
factured, 
fiscal year 
banning 

Acres. 

Lhs. 

Lbs. 

CIS. 

DoUs. 

Pounds. 


Condition of growing 
crop. 


July 1. 


July 

Aug. 

Sept. 

1 . 

1 . 

1 . 

P.ct. 

r.ct. 

P.ct. 



814,345 

6.6 

53,661 

315,787,782 

26,&51,253 

88.5 

82 9 

77.5 

818,953 

7.1 

58,28.} 

101,007,365 

29,428,837 

86.5 

72.1 

78.2 

821,824 

7.0 

57,664 

368,184,084 

34,016,956 

85.6 

81.2 

81.5 

815,972 

6.8 

55,515 

311,971,831 

31,162,636 

85.1 

82.9 

83.4 

660,461 

8.1 

53,383 

334,302,091 

33,288,378 

85.3 

83.9 

83.7 

633,034 

8.5 

53,519 

312,227,202 

41,125,970 

87.4 

84.1 

85.1 

682,429 

10.0 

68,233 

340,742.864 

40,898,807 

86.7 

87.2 

86.2 

69.S, 126 

10.2 

71.411 

330,812.658 

35,005,131 

81.3 

82.!! 

82.5 

718,061 
949,357 

10.3 

74,130 287,900,946 

43,123,196 

86.6 

85.8 

84.3 

1,066,766 

10.1 

106,599 

357,196,074 

46,853,389 

89.8 

83.4 

^.2 

1,103,415 

9.3 

102,142 

355,327,072 

48,203,288 

85.3 

78.6 

77.7 

905,109 

9.4 

85,210 

379,845,320 

54,740,380 

72.6 

68.0 

71.1 

962,855 

10.8 

104,063 

418,796,906 

67,977,118 

87.7 

82.8 

81.1 

953,734 

12.8 

122,481 

449,749,982 

61,174,751 

82 8 

78.3 

74.5 

1,034,679 

9.8 

101,411 

348,346,091 

45,764,728 

66.0 

66.5 

71.4 

1,062,237 

9.1 

96,281 

443,293,156 

48,013,335 

85.5 

79.7 

80.7 

1,153,278 

14.7 

169,672 

411,598,416 

46,136,347 

87.6 

84.4 

85.5 

1,196,451 

24.9 

297,442 



86.8 

88.1 

84.5 



I Figures adjusted to census basis. 

Table ill. — Tobacco: Acreage, production, and total farm value, by States, 1917. 
Itate. I Acreage. I Production. I ^ i State. I Acreage. I Production. I 


New Hamp 
Vermont... 



Pounds. 

99,072,000 

14,060,000 


45,885,000 

2,820,000 

426,600,000 

81,810,000 


Dollars. 

24,768,000 

3,374,000 

106,000 

8,030,000 

598,000 

06,838,000 

13,908,000 

61,000 

74,000 
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Statiatica of Tobacco. 


TOBACCO—^Continued. 

Table 113.— Tobacco: Acreage^ production^ and farm value^ by types and districts^ 1916 

and 1917. 


Type and district. 


T. Cigar Types. 

New England. 

New York. 

Pennsylvania. 

Ohio—Miami Valley. 

Wisconsin. 

Georgia and Florida. 

II. CHEwmo, Smoking, Snuw, and 
Export Types. 

Burley district. 

Dark districts oX Kentucky and Ten- 

tl0SSOO# 

Paducah district. 

Henderson or stemming district... 

One-Sucker district. 

Clarksvillo and Hopkinsville dis¬ 
trict. 

Virginia sun-cured district. 

V irginia dark district. 

Bright yellow district: 

Old bolt—Virginia and North 

Carolina. 

New belt—Eastern North Caro¬ 
lina and South Carolina. 

Maryland and eastern Ohio export. 

Periq ue-Louisiana. 

Another. 


Acreage 
(thousands 
of acres). 

Yield ^ 
per acre 
(pounds). 

Production 
(thousands 
of pounds). 

1917 

1916 

1917 

1916 

1917 

1916 

29.7 

31.3 

1,404 

1,6.38 

41,705 

51,285 

2.5 

3.7 

1,250 

1,230 

3,125 

4,551 

41.5 

36 1 

1,400 

1,360 

58,100 

49,096 

63.6 

60 0 

970 

970 

61,692 

68,200 

48 3 

43.9 

950 

1,270 

45,885 

65,753 

4.7 

3.8 

1,066 

1,199 

5,010 

4,559 

262.0 

265.0 

960 

970 

251,520 

267,050 

100.0 

100.0 

800 

780 

80,000 

78,000 

101.6 

107.0 

890 

890 

90,424 

95,230 

60.0 

48.0 

900 

870 

45,000 

41,760 

118.8 

125.0 

800 

790 

95,040 

98,750 

11.0 

12.0 

800 

690 

8,800 

8,280 

62.0 

65.6 

830 

820 

51,460 

53,792 

235.0 

240.0 

600 

570 

141,000 

136,800 

272.0 

230,0 

670 

550 

182,240 

126,500 

32.0 

30.0 

810 

780 

25,920 

23,400 

.6 

.2 

350 

4.50 

210 

90 

11.3 

11.8 

825 

863 

9,320 

10,182 


I Basod upon farm price Dec. 1. 


Average 
farm price 
per pound 
Dec. 1 
(cents). 


1917 1916 


Total farm 
value (thou¬ 
sands of 
dollars).! 


1917 1916 


38 3 
22.0 
21.0 
24.0 
17.5 
57.0 


14.0 

15.5 
20.0 

14.8 

28.5 


32.0 

29.6 

20.0 

35.0 

19.4 


26.4 
13.0 
14.2 
12.0 

12.5 
29.0 


15,97713,522 
—I 592 


12,201 

14,806 

8,030 

2,856 


6,972 

6,984 

6,969 

1,322 


15.677,21739,843 


9.811,200 
10 0 -* —' 
10.0 


10 . 
14.0 
17.0 10.4 


7 644 
|i4;ni6| 9)523 

I-1 jyg 

110,665 
1,150 
5,594 


9,000 

14,066 

2,508 

8,748 


18.945,120 


19.2 

15.6 

28.0 

8.7 


53,943 

5,184 

741 

1 , 


25,855 

124,288 

3,650 

25 


Table 114.— Tobacco: Wholesale price per poundy 1912-1917. 


Date. 

Cincinnati,! 
leaf, plug, 
stock, 
common to 
good red. 

Hopkinsville, 
leaf, 
common 
to fine. 

Louisville, 
loaf (burley, 
dark red), 
common to 
to good. 

(’larksville, 
leaf, 
common 
to fine. 

Itichmond, 

leaf, 

smokers, 
common to 
to fine. 

Baltimore, 

leaf 

(Maryland), 
medium to 
fine rod. 


Low, 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

1912. 

Cents. 

Cemis. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Tan.-June. 

6.00 

13.00 

8.00 

16.00 

7.50 

12.00 

9.50 

15.00 

6.00 

12.00 

8.50 

13.00 

July-Deo. 

5.00 

14.00 

9.00 

16.00 

7.00 

13.00 

9.50 

15.00 

6.00 

12.00 

8.50 

15.00 

1913. 













Tan.-June. 

5.50 

13.76 

7.00 

14.00 

7.00 

14.00 

9.00 

14.00 

6.00 

16.00 

8.50 

15.00 

July-Dec. 

5.50 

13.75 

8.75 

14.00 

9.00 

16.00 

8.50 

15.00 

7.00 

16.00 

8.50 

15.00 

1914. 













Tan.^une. 

5.50 

14.00 

8.00 

14.00 

9.00 

16.00 

9.50 

16.00 

7.00 

20.00 

8.50 

15.00 

July-Deo. 

5.50 

13.00 

7.60 

14.00 

9.00 

16.00 

7.60 

16.00 

7.00 

20.00 

8.00 

15.00 

1915. 













Jan.-June. 

6.00 

13.00 

4.00 

12.50 

8.00 

14.00 

6.00 

13.00 

7.00 

20.00 

8.00 

13.00 

July-Dec. 

5.00 

13.00 

5.50 

10.00 

10.00 

15.00 

6.00 

13.00 

7.00 

20.00 

8.00 

14.00 

1916. 













January. 

6.00 

14.00 

5.00 

10.25 

10.00 

15.00 

17.60 

13.00 

7.00 

20.00 

9.00 

14.00 

February. 

6.00 

14.00 

5.50 

10.50 

10.00 

15.00 

4. .50 

13.00 

7.00 

20.00 

9.00 

14.00 

March. 

5.00 

14.00 

5.00 

11.75 

10.00 

15.00 

4.60 

10.00 

7.00 

20.00 

9.00 

14.00 

.^ril. 

May. 

5.00 

14.00 

6.00 

11.75 

10.00 

16.00 

4.50 

10.00 

9.00 

18.00 

9.00 

14.00 

5.00 

16.00 

7.00 

14.00 

11.00 

16.00 

4.50 

12.00 

9.00 

18.00 

9.00 

15.00 

June. 

7.60 

16.00 



11.00 

16.00 

4.50 

12.00 

9.00 

18.00 

9.50 

16.00 

Tan.-June. 

5.00 

16.00 

5.00 

14.00 

10.00 

16.00 

4.60 

13.00 

7.00 

20.00 

9.00 

16.00 


! February to December, 1917, inclusive, barley, dark and bright red, common to good. 
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Table 114. — Tobacco: Wholesale price per pounds 1912-1917 — Continued. 


Date. 

Cincinnati, 
leaf, plug, 
stock, 
common to 
good red. 

Hopkinsville, 

leaf, 

common to 
fine. 

Louisville, 
loaf (hurley, 
‘dark red), 
common to 
good. 

Clerks ville, 
leaf, 

common to 
fine. 

Richmond, 

leaf, 

smokers, 
common to 
fine. 

Baltimore, 

leaf 

(Maryland), 
medium to 
fine red. 


Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

I.ow, 

1 High. 

1916. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

C(nis. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

July. 

7.50 

17.00 

7.50 

14.00 

11.00 

16.00 

4. .50 

12.00 

9.00 

18.00 

11.00 

17.00 

August. 

9.00 

17.00 


. 1 

11.00 

16.00 

4. .50 

10.00 

9.00 

18.00 

13.00 

19.00 

September. 

9.00 

17.00 



11.00 

16.00 

4.50 

10.00 

9.00 

18.00 

16.00 

21.00 

October. 

9.00 

17.00 



11.00 

16.00 



9.00 

18.00 

17.00 

21.00 

Novembt'r. 

9.00 

17.00 



11.00 

16.00 



9.00 

18. IX) 

17.00 

21.00 

December. 

9.00 

17.00 

9.50 

14.50 

11.00 

19.00 



9.00 

18.00 

17.00 

21.00 

July-Dee . 

7.50 

17.00 

i 7.50 

14.50 

11.00 

19.00 

4..50 

12.00 

9.00 

18.00 

11.00 

1 21.00 

1917. 








1 





January. 



10.75 

17.00 

13.00 

19.00 


. 1 

1 9.00 

18.00 

17,00 

21.00 

February. 

16.00 

21.66 

11.00 

19.00 

1.5.00 

20.00 


14.10 

9.00 

18.00 

17.00 

21.00 

March. 

16.00 

21.00 

10. .50 

16.00 

15.00 

20.00 

8.00 

14.00 

;).oo 

18.00 

17.00 

21.00 

April. 

May. 

1.5.00 

21.00 

10.00 

16.00 

15.00 

20.00 



9.00 

IS 00 

18,00 

24.00 

15.00 

20.00 

10.00 

14. .50 

15.00 

20.00 

8.00 

14.00 

12.00 

27.00 

18.00 

21.00 

June. 

15.00 ; 

20.00 

10.50 

14.00 

15.00 

20.00 

8.00 

14.50 

12.00 

27.00 

19.00 

24.00 

Jan.-June. 

15.00 

21.00 

10.00 

19.00 

13.00 

20.00 

8.00 

14. .50 

1 9.00 1 

1 27.00 

17.00 

24.00 

July. 

15.00 

20.00 

law” 

14JW* 

17.00 

24.00 

1 12.00 

1.5.^ 

T2.o6^ 

27.0Cr 


26.00 

August. 

15.00 

20.00 



21.00 

24.00 

6.00 

14.00 



21.00 

26.00 

September. 

15.00 

20.00 



22.00 

24.00 


. 



22.00 

28.00 

Octolier. 

15.00 

28.00 



22.00 

24.00 





22.00 

28.00 

November. 

23.00 

28.00 

iiso 1 


24.00 

32.00 


1 



22.00 

28.00 

December. 

23.00 

28.00 


20.50 

24.00 

32.00 





22.00 

28.00 

July-Dec. 

15.00 

28.00 

10.50 

20.50 

17.00 

32.00 

6.00 

1.5.00 

12.00 

27.00 

19.00 

28.00 


Table 115. — Tobacco (unmanufactured): International trade, calendar years 1909-1916. 
(Tobacco comprises leaf, stems, strippings, and tombac, but not snuff. See “(leneral note,’’ table &’).] 

EXPOUTS. 


[000 omitted.] 


Country. 

Aver¬ 

age, 

1909- 

1913. 

1915 

(pre¬ 

lim.). 

1916 

(pre¬ 

lim.). 

Country. 

Aver¬ 

age, 

1909- 

1913. 

1915 

(priy 

lim.). 

1016 

(priy 

lim.). 

From— 

Pounds. 

Pounds. 

Pounds, 

From— 

Pounds, 

Pounds. 

Pounds. 

Adon^. 

7,739 

7.421 


Mexico. 

1 1,815 



Algeria. 

11 ,6M 

14,282 


Netherlands. 

3,786 

10,948 

4,760 

Aiistria-Hungary. 

Brazil. 

23,192 
69,991 

59,735 

46,943 

Paraguay.1 

Persia».. 

11,361 

3,874 

15,782 


British India. 

28,874 

32 877 


Philippine Islands.' 

26,018 

24,663 

39,655 

Bulgaria. 

Ceylon. 

Cuba. 

Dominican Republic. 

4,310 



Russia.' 

23,283 

6,499 

16,106 

4,093 


1 

United States. 

381,127 

435,896 

483,955 

38,035 
22,395 

38,799 

1.3,747 


Other countries. 

94,995 

40,956 


Dutch East Indies. 

Greece. 

16.3,823 

18,113 

181,749 

33,232 

. 1 

. ! 

Total. j 

028,635 

016,585 






IMPORTS. 




Into— 




Into— 




Aden *. 

11,619 

8,717 


Italy. 

47,732 

36,693 

43,037 

Argentina. 

14,988 

17,644 

19,168 

Netherlands. 

67,218 

69,627 

69,787 

Aii^ralia. 

Austria-Hungary. 

13,740 
49,984 

14,047 


Norway. 

Portugal. 

3,994 

6,565 

4,591 

4,733 

5,143 

Beldum. 

Btiflsh India. 

22,004 



Nigeria. 

6,050 



6,538 

5,316 


Sp^. 

51,026 

40,789 

^,492 

Canada. 

17.891 

18,245 

20,878 

Sweden. 

9,772 

China. 

15,113 

10,230 

19,618 

Switzerland. 

17 949 

17,591 

21,826 

Denmark. 

8,774 

United Kingdom. 

117,966 

190,606 

151,196 

. 

FfBOoe 

19,005 

15,472 

15,000 

United States. 

52,768 

41,304 

49 473 

9,697 

63,914 

13,719 
61,425 

14,947 
' 65,924 

Other oounbrios. 

51,366 

27,052 

Germany. 

168,’437 

1. 


Total. 

844,090 

677,800 



1 Year be^ning Apr. 1. * Year beginning Mar. 21. 
















































































































StatAstics of Apples. 681 

APPLES. 

Tablb 116. — Apples: Production and prices^ Dec, i, hy States^ 1911-1917. 


Production (bushels, (XW omitted). Farm price per bushel (rents). 

State. ----■ , | — )- 

1911 1912 1913 1914 1915 1916 1917 191119121913,191419151916 1917 


Bhode Island. 


6,800 

6,400 

3,000 

7,400 

2,160 

5,040 

4,617 

55 

60 

100 


89 

7»1 

95 

1,600 

2,200 

800 

2,000 

1,058 

1,696 

1,035 

79 

65 

113 

53, 

90, 

90, 

120, 

2,250 

2,600 

700 

3,200 

972 

3,312 

1,286 

78 

79 

123 

571 

94 

90 

130 

3,000 

3.300 

2,300 

4,400 

2,655 

3,450 

2,186 

89 

76 

134 

66 

90 

99; 

155 

400 

300 

300 

400 

176 

261 

198 

62 

82 

116 

65] 

108 

107 

150 

2,400 

1,700 

2,100 

2,500 

1,534 

1,830 

1,316 

70 

75 

94 

65] 

97 

100 

144 

39,000 

44,000 

19,500 

49,600 

25,585 

37,800 

14,059 

59 

50 

95 

45 

78 

75 

132 

3,100 

1,700 

2,100 

3,400 

2,331 

2,250 

2,041 

60 

72 

85 

55 

80 

100 

126 

20,600 

12,700 

10,200 

23,100 

15,264 

18,621 

12,150 

54 

70 

89 

50 

71 

80 

128 

300 

420 

180 

500 

366 

249 

450 

85 

82 

117 

58 

70 

100 

110 

2,600 

2,650 

1,300 

3,500 

2,400 

2,400 

2,526 

52 

60 

100 

41 

63 

80 

97 

7,200 

16,000 

6,200 

15,300 

13,176 

13,299 

9,974 

74 

60 

86 

46 

63, 

78] 

101 

7,800 

10,300 

1,000 

12,400 

7,540 

10,032 

5,994 

71 

5.5 

130 

49 

64 

76 

122 

3,600 

7,600 

3,000 

9,000 

6,916 

7,074 

6,156 

88 

75 

95 

49 

751 

80 

114 

470 

600 

260 

800 

663 

588 

818 

126 

100 

145 

85 

1171 

125 

155 


South Carolina . 470 600 260 800 663 588| 818 126 100 145 

Georgia . 800 1,400 900 2,000 1,875 1,623 1,754 118 101 108 80 90 117 120 

Ohio .. 18,700 10,600 4,800 13,300 17,952 8,601, 6,336 54 67 110 63 56 100 150 

Indiana . 8.900 4,200 6,600 4,300 11,648 3,921 5,915 68 84 88 70 53 120 121 

Illinois . 10,600 5,800 8,200 3,700 14,148 4,848j 7,500 68 79 94 84 47 115 110 

Michigan . 12,300 17,200 8,900 17,200 9,460 12,480 6,160 70 60 82 

Wisconsin . 3,000 2,000 4,000 2,200 4,418 2,634 3.029 93 88 % 


700 1,235 1,266 1,445 102 98 105 90 102 145 155 


Iowa. 9 500 1,500 7,100 1,600 9,660 4,725 6,775 81 101 112 97 70 146 145 

Missouri. 11,600 19,200 7,900 12,500 18,860 8,100 12,376 70 631 93 71 61 105 106 

South D^Ota. 240 200 320 200 301 348 349 114 J 04 146 117 115 160 170 

Nebraska. 3,600 2.800 2,300 1,200 3,800 1,701 2,400 83 88 108 96 66 140 140 

Kansas. 2.400 6,700 2,700 3,100 6,375 2,550 3,376 100 71 110 95 76 130 135 

Kentucky. 6,100 9,600 6,900 9,000 12,610 6,441 9,126 92 85 92 78 69 113 117 

Tennessee. 2.900 8,900 3,900 8,600 6,076 4,900 6,000 104 81 106 76 81 107 122 

Alabama . 700 1,200 900 1,600 1,696 1,140 1,463 130 100 116 94 95 140t 140 

Mississippi. 240 450 370 600 424 225 316 122 106 112 95 105 120 145 

Texas. 200 500 300 500 662 450 345 128 115 130 108 100 135 156 

Oklahoma. 1,050 1,700 1,100 1,500 2,340 627 1,300 120 92 122 90 94 145 130 

Arkansas. 3,000 5,100 4,000 6,000 3,550 1,838 2,683 115 92 102 83 70 100 135 

Montana. 900 900 840 900 1,040 768 911 115 103 142 76 70 110 lOO 

Wyoming. 20 30 30. 150 138 146 180. 

Colorado. 2,700 3,100 3,300 4,500 2,080 2,112 2,640 122 80 108 70 70 94 80 


New Mexico. 

Arizona. 

Utah. 

Nevada. 


657 119 120 128 98 87 160 160 

135 195 204 217 186 170 182 205 

650 110 89 96 63 95 160 80 

192 151 124 132 125 135 176 160 


Idaho. 1,200 1,650 1,400 1,700 1,720 


Oregon. 1,600 4,100 3,500 3,600 8,128 3,865 3,500 111 


85 

08 

78 

85 

114 

95 

70 

93 

64 

80 

80 

125 

69 

85 

81 

75 

85 

105 

90 

117 

76 

86 

J? 

115 

0.3! 

)8.1 

59.4 6 

!9.0 

91.2 j 

122.0 


Tablb 117. —Approximate relative production of principal varieties of apples, expressed as 
percenUiges of a normal crop of all apples. 




P. et. P. ct. P. ct. P. c<6,P. ct. P. ct. P. et. P. ct.\P. ct. P. d. 

0.7 0.6 0.0 0.9 1.1 0.9 2.3 0.3. 0.3 

.8 .1.7 1.6 3.0 8.0 2.8 1.1 1.0 

6.8 15.1 17.0 2.8 1.6 2.9 .4 7.« 12.« 3.2 

16.7 13.9 8.6 87. 84.2 16.8 44.1 7.« 4.« 3.9 

8.9 8.7 1.81 2.2 2.8 6.4 2.ol .8! .71 .7 






























































682 Yearlook of (he Department of Agriculture. 

APPLES—Continued. 

Table 117 .—Approximate relative production of principal varieties of apples^ expressed 
as percentages of a normal crop of all appl«»~-Continued. 


Variety. 

1 


i 

1 

• 

1 





t 


1 




1 

>* 

6 

1 

1 

>■ 

1 

1 

I 


1 

1 

1 

.a 

1 

1 




55 


> 


0 

s 


3 

M 



0 

3 

FaU Pippin. 

P.rf 

P.et. 

P.cf. 

PM 

P.ct. 

p.et 

P.et 

PM. 

P.et. 

P.ct. 

P.ct. 

P.ct. 

P.cf. 

p.ct. 

p.ct. 

1.7 

0.7 

1.7 

3.1 

1.8 

1.5 

1.8 

1.6 

1.1 

0.4 

2.4 

0.7 

0.8 

0.8 

0.6 

Fameuse (Snow). 

1.3 

3.5 

2.4 

.1 

.1 

.0 

.6 

3.0 

1.6 

.4 

.0 

.1 

.3 

.2 

.0 

Gano. 

l.fl 

..1 

.2 

.8 

.4 

1.6 

1.3 

.3 

3.8 

6.5 

.2 

6.6 

.8 

l.fl 

.2 

Gelden Russet. 

1.4 

1.7 

2.0 

2.6 

.3 

1.6 

.9 

3.7 

.7 

.3 

1.0 

.1 

.3 

.6 

.1 

Gravensteln. 


2.3 

•4 

1.0 

.1 

.1 



.1 

1 

n 


4.1 

7.3 

8.9 

Grimes (Grimes 









2.2 

.9 

.-2 


2.6 

!:S 

4.6 

.9 

6.0 

.0 

1.2 

.0 

4.9 

.2 

3.6 

.6 

2.6 

2.1 

2.1 

1.5 

1.6 

,4 

J 

Morse (Yellow Horse). 



.1 


Jonathan. 

Limbertwlg (Red 

3.6 

-8 

.4 

1.4 


1.7 

1.8 

2.2 

9.3 

10.4 

2.5 

3.7 

13.8 

4.4 

1.7 

Limbertwis). 

McIntosh (McIntosh 

1.6 

.0 

.0 


2 .J 

.8 

.3 

.0 

.6 

1.6 

4.0 

5.8 


.2 

.3 

Red)........ 

.« 

3.7 

1.6 

.7 

.1 

.1 

.1 

.3 

.4 

.1 

.1 


.3 

.1 

.1 


2.0 


1.9 

3.9 

1.5 

2.6 

4.6 

2.6 

2.3 

2.8 

4.5 

1.0 


.2 

.4 

Mi3Souri(MJasouri Pip- 





pin). 

.fi 

.C 

.0 

.0 

.2 

.1 

1 

.1 

1.2 

3.C 

.5 

1.4 

.5 

.1 

.9 

Northern Spy. 

Northwestern Green- 

6.1 

7.1 

13.1 

11.4 

.8 

4.2 

7.7 

17.9 

1.4 

1.1 

1.4 

.6 

3.8 

7.4 

.6 

ing. 

.9 

.3 

.9 

.4 

.0 

.4 

.6 

1.9 

.3 

.3 

.4 

. 

1.0 

.1 

.2 

Oldenburg (Duchess 
of Oldenburg). 

1.9 

1.9 

2.9 

3.9 

2.2 
• 2.1 

1.1 

3.5 

.1 

.8 

.5 

2.1 

i.oi 

2.7 

6.0 

2.8 

1.7 

.8 

.5 

.8 

.1 

.3 


1.1 
1.7 

.3 

.1 

3.3 

Red Astrachan . 

Bed June (Carolina 

.5 

2 .!^ 











1 


Red June) . 

L 6 


,7 

.8 

1.8 

1,3 

.2 

.0 

1.2 

1.9 

4.3 

2.7 

1.3 

M 

1.4 

Rhode Dland Green¬ 




ing (Greening). 

4.7 

4.1 

14.8 

6.6 

.3 

1.4 

5.7 

6.4 

.8 

.3 

.2 

.6 

2.2 

2.61 

2.7 

Rome Beauty. 

3.1 

.1 

.3 

2.1 

1.2 

18.7 

10.8 

.2 

3.8 

1.7 

9.6 

1.8 

12.2 

6 . 6 ! 

2.4 

Stayman Winesap. 

Tolman (Talman 

1.6 

.6 

.1 

1.8 

5.3 

1.9 

1.3 

.1 

.6 

1.8 

1.9 

1.7 

2 .^ 

1 . 8 | 

.9 

Sweet).. 

1.0 

2.6 

2.1 

1.1 

. X 

,4 

.5 

2.4 

.3 

.2 

.3 


.9 


.0 

Tempklns King 
^King of Tompkins 








1.1 

.1 







i 








1.4 

2.2 

2.4 

5.4 

4.1 

1.8 

1.6 

1.2 

.0 

.6 

Q 

2.1 

3.7 

1 

.1 

1.3 

.0 

.4 


2,7 

1 . 5 ; 

6.1 

1.1 

White Fearmain 

.0 

1.1 

1.2 

1:6 

•1 








1 



nvhlte Winter 
Fearmain). 

.5 


.1 

.0 

.2 

.2 

.1 

.0 

.2 

.3 

,3 


J 

.6 

7.5 

Winasap. 

Woli River. 

6.1 

. 6 | 

.1 

1.8 

20.7 

1.8 

1.8 

.4 

6.6 

6.8 

14.0 

8.4 

7 !? 

2.9 

1.4 

.9 

1.4 

.3 

.3 

.2 

.6 

.5 

1.6 

.4 

7 

.3 



1.7 

.1 

Yellow Bellflower. 

Yellow Newtown (Al- 

1.4 

1.7 

.3 

2.3 

*1 

1.6 

1.3 

1.2 

.6 

1.0 

.6 

.1 

L9 

3.4 

18.6 

bermarle; Newtown 

Wppln). 

1.6 

.0 

.2 

.6 

7,(J 

.3 

.4 

.3 

.2 

.1 

.2 


2.9 

11.3 

28.7 

Yellow Transparent... 
York Imperial (John¬ 

1.5 

1.1 

.3 

1.7 

1.6 

3.2 

2.1 

1.4 

2.1 

1.1 

3.2 

.4 

1.6 

1.6 

.2 

son Fine Winter).... 

2.1 


.1 

7.5 

15.1 

6.0 

1,3 

.3 

.8 

1.1 

.1 

.1 

.2 

.9 

.1 

Other varieties. 

10.4 

7.0 

8.9 

12.8 

10.2 

13.4 

10.1 

11.0 

7.4 

8.2 

12.5 

8-2 

12 .5 

15.6 

8.3 

Total. 

160LO 

^ 100.0 

100 . 0 | 

loao 

1 

100 . 0 | 

|ioa(^ 

inn niinn n.inn n 

100.0 

100 . 0 | 

100.0 

100.0 

inn n inn n 




— 




principal Tarieties and their 


4«a«.7, WInesap 6.7|Malden Bltish5.8, Rome Beanty 
14.3, Wineeap 12.2, Ben Dayis 7.6, Early Harvest 7.2, 


4.4, Northern 4.2 Nofih ChroI^.-^Limbertwlf _ ___ ___ 

Horse 7.^ Red Tune 5.9. 7«nn«MM.~Winesap 14.1JBen Davis 12.2, Llmbertwig 12.1, Early Harvest 8.4, 
Horse 6.3, Red June 6.4. Iowa .—Ben Davis ili.2, WeiJthy 12.4, Jonathan 10.£ Olaenburg 8.9, Grimes 
0(dd^ 4.9, Northwestern Greening 4.3, JTsimm.—B en Davis 19.4, Winesap 15.3, Jonathan 13.8, wssooH 
8.6> Gano 6.0, Maiden Blush 4.3. Cbforsde.—Ben Davis 26.3, Jonathan 18.3, Gono 7.8, Rome Beauty 
4.^ winesap 4.1. ^SMeeftfWdtr.—Baldwin 48.4, Rhode Island Greening 9.3, Gravensteln 5.7, McIntosh 
Bed 6.7, Northern Spy 6.1. Nebraske.—Bea Davis 21.3, Wlne^ 13.6, Jonathan 9.4, Wealthy 6.2, Olden- 
bum 64, GrImM Ooldea 4.8, Missouri Ptopfn 4A Gano 4.0. B^consln.-Oldenburg 14.7, Wealthy 13.7, 
NoiHiwestem Greening 11.1, Fameuse (snow) 8.0, Wolf River 7.6, Ben Davis 6.1, Golden Russet 4.2. 
Marslani .—Ben Davis 17.0, York Imperial 16.J2^ Baldwin 8.8, Winesap 7.6, Stayman winesti 
^4, Early Harvest 4.2. New Jersey.—Baldwin 26.^ Ben Davis 14.6, Rome Beanty 5 .CL Eai. 

Rhode Island Greening 4.3, Nortnem ^y 4.2. Frnnont.—Baldwin 15.1, Rhode Ii^d ( ____ 

Nortlm Spy 13.a FameuM (Snow) 8.1, McIntosh 6.1, Ben Davis 6.6, Yellow Bellilower 4.2. Cotmeeth 
^.—Baldwto 42.^ Rhode Iwd Green^ 16.9, Golden Russet 6.2. New Hampsilire.—Baldwln 51.9, 
Bho^ Island Grenlxy; 6.9, Northern Spy 54; McIntosh 4.4. /d^o.—Jonathan 21.3, Rome Beanty 16.6^ 
Bw Davto 13.1, Gano 74. WineBap 4.6, OltslaAema.—Ben Davis 25.8, Missouri Fl^in 12.1, Jonathan 8.% 
Wln^ 8.1, Arkan^ BUck 6.6, Gano 4.0. Georofa.—Horse 14.8, Ben Davii 12.2, Red June 10.0, Limber- 
twig 8.^ Winesap 7.6» Early Harvest 6.1, Arkansas Black 1 . 6 . 
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PEACHES. 

Tablb 118. — Peachet; Prodvuiion, and price* Sept. 15, by State*, 1911-1917. 
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Production, bushels (000 omitted). 


State. 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

Now Hampshire. 



44 

3 

58 

24 

47 



190 


150 

200 

185 

Mi\ssachusctts. 

97 

51 

105 

31 

152 

66 

145 

275 

220 

180 

180 

130 

226 

200 

Rhode Island. 

22 

16 

29 

14 

29 

14 

20 



175 

170 

103 

148 

180 

(3onnocticut. 

249 

128 

263 

142 

335 

134 

268 

200 

221 

147 

175 

96 

190 

170 

New York. 

1,636 

1,400 

1,742 

530 

2,106 

1,238 

2,244 

142 

160 

140 

160 

90 

140 

140 

New Jersey. 

440 

638 

483 

1,140 

1,275 

689 

871 

175 

135 

1.50 

98 

70 

160 

170 

Pennsylvania. 

1,096 

660 

922 

1,641 

2,044 

1,069 

1,440 

ISO 

186 

180 

125 

80 

150 

170 


249 

521 

312 

608 

842 

346 

647 


1.50 

125 

95 

39 

150 

125 

Maryland. 

492 

672 

480 

1,032 

1,248 

600 

975 

138 

140 

105 

98 

35 

150 

120 

Virginia. 

318 

1,058 

312 

911 

1,358 

660 

800 

138 

96 

150 

100 

80 

128 

160 

West Virginia. 

230 

788 

132 

886 

1,164 

520 

608 

1.54 

112 

210 

105 

75 

150 

175 

North Carolina. 

437 

2,093 

598 

1,863 

1,9.55 

897 

1,.541 

124 

93 

120 

95 

90 

138 

125 

South Carolina. 

049 

1,020 

405 

1,166 

864 

545 

1,130 

128 

105 

125 

lie 

100 

105 

120 

Georgia. 

2,145 

6,175 

1,950 

5,785 

6,330 

3,510 

4,716 

140 

101 

130 

IOC 

100 

155 

160 


126 

190 

112 

188 

177 

119 

122 

150 

100 


la 

75 

200 


Ohio. 

1,735 

1,0.55 

931 

1,6.53 

2,448 

1,3.50 

496 

140 

144 

200 

140 

97 

155 

215 

Indiana. 

1,147 

185 

1,276 

1,128 


888 

592 

118 

169 

130 

no 

120 

135 

210 

Illinois. 

2,310 

82 

1,998 

1,755 

874 

780 

364 

84 

146 

115 

105 

no 

150 

195 

Michigan. 

2,228 

700 

1,539 

1,247 

2,360 

2,010 

744 

111 

165 

150 

140 

97 

124 

200 

Iowa. 

240 

24 

632 

472 

112 

64 

30 

152 

133 

135 

136 

150 

200 

220 

Missouri. 

2,700 

900 

4,320 

3,780 

3,300 

1,050 

890 

98 

107 

93 

' 90 

85 

105 

135 

Nebraska. 

36 

240 

210 

192 

120 

30 

0 

125 

156 

1.50 

150 

140 

225 

235 

Kansas. 

851 

2,016 

875 

1,760 

2,442 

150 

121 

124 

100 

150 

120 

100 

180 

196 

Kentucky. 

770 

1,210 

1,430 

1,980 

1,320 

880 

1,034 

109 

94 

90 

75 

95 

no 

150 

Tennessee. 

360 

2,820 

1,140 

2,640 

2,460 

900 

900 

125 

77 

110 

78 

80 

95 

120 

Alabama. 

840 

2,760 

1,140 

2,310 

2,640 

1,110 

1,830 

100 

100 

100 

100 

90 

100 

145 

Mississippi. 

460 

1,800 

1,020 

1,440 

1,.540 

400 

375 

121 

96 

98 

85 

83 

88 

120 

Louisiana. 

190 

693j 

460 

356 

4,56 

587| 

478 

83 

1.50 

110 

100 

88 

76 

150 

Texas. 

1,204 

4,140 

2,107 

1,196 

4,081 

2,860 

2,362 

148 

97 

120 

140 

87 

100 

170 

Oklahoma. 

656 

2,121 

860 

220 

2,408 

230 

1,150 

128 

68 

120 

130 

57 

120 

136 

Arkansas. 

2,346 

4,524 

3,120 

3,180 

5,940 

750 

840 

107 

78 

90 

87 

63 

87 

125 

Colorado. 

363 

1,035 

360 

1,025 

650 

405 

1,200 

175 

100 

124 

60 

125 

125 

200 

New Mexico. 

86 

84 

52 

106 

154 

40 

60 

85 

137 

150 

130 

66 

170 

195 

Arizona. 

51 

54 

57 

60 

60 

56 

60 

225 

215 

200 

176 


200 

195 

Utah,. 

208 

323 

284 

380 

212 

84 

900 

183 

106 

115 

71 

95 

125 

130 

Nevada. 

10 

10 

8 

9 

7 

1 

6 





120 



Idaho. 

81 

112 

92 

120 

162 

25 

165 

154 

134 

■*120 

100 

70 

‘*iw 

120 

Washmgton. 

320 

445 

446 

486 

566 

415 

504 

106 

76 

110 

96 

80 

96 

100 

Oregon. 

190 

292 

311 

387 

432 

276 

250 

174 

153 

130 

no 

84 

100 

no 

California. 

7,4U 

9,308 

7,150 

10,387 

9,768 

11,733 

14,151 

111 

94 

182 

80 

55 

80 

100 

United States.. 

34,880 

52,343 

39,707 

54,109 

64,097 

37,505^46,066 

122.1 

lQ2.ojl31.6 

97.7 

sao 

113.0 

135.9 


Form price per bushel (cents). 
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Table 119.—Pairs; Production, and prices Nov. 15,1911-1917. 


state. 

Production (bushels; 000 omited). 

Farm price per bushel (cents). 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1911 

1912 

1913 

1914 

1 

1915 

1916 

1917 


42 

,is 

32 

40 

30 

36 

24 



125 






24 

19 

24 

22 

18 

25 

19 

125 

75 







2.') 

20 

20 

17 

17 

24 

14 


75 

100 


I 

120 



114 

71 

121 

98 

75 

I 114 

71 

120 

88 


1 105 


120 



14 

1 11 

16 

13 

10 

14 

7 


150 



85 

100 



to 

32 

55 

4.3 

36 

46 

29 

108 

138 

250 


1. 


1_ 

New York. 

l.Ssfi 

1,128 

2,016 

1,298 

1,375 

1,675 

1,708 

.5.5 

SO 

79 

85 

I 105 

100 

140 

New Jorsev. 

970 

749 

598 

870 

596 

687 

590 

38 

54 

65 

50 

59 

68 

75 

Pennsylvania. 

646 

418 

4r)6 

608 

494 

509 

44.8 

70 

85 

loo 

70 

74 

90 

120 


262 

315 

77 

210 

228 

164 

294 

100 

4(1 


38 

50 


65 



616 

224 

560 

1 

483 

378 

525 


1 95 


25 


50 

70 

VirtiinU. 

122 

282 

68 

234 

261 

122 

194 

110 

73 

151 

73 

68 

100 

115 

West Virginia. 

49 

1 "6 

11 

72 

63 

42 

33 

120 

8Q 

130 

94 

100 

120 

135 

North Carolina. 

52* 

1 207 

5S 

187 

150 

75 

1.50 

125 

89 

122 

85 

80 

100 

125 

South Carolina. 

.52j 

117 

42 

109 

91 

56 

100 

100 

92 

no 

94 

95 

85 

125 

Georgia. 

111 

212 

118 

208 

203 

135 

140 

100 

93 

140 

94 

95 

100 

135 


ss 

73 

58 

112 

104 

54 

46 

78 






100 

Ohio. 

736 

624 

400 

544 

560 

376 

334 

60 

65 

no 

70 

65i 

ioo 

125 

Indiana. 

5N> 

448 

474 

422 

410 

1 351 

4J0 

721 

70 

70 

69 

70 

95 

100 

Illinois. 

499, 

448 

422 

422, 

496j 


456 

85 

70 

88 

90 

70 

100 

95 

Michigan. 

829 

540 

707 

840 

550 

1 

1,007 

1,080 

60 

75 

92 

58 

72 

65 

121 


IS* 

* 13 

t 22 

22 

23 

26 


125 

90 


99 




. . 

Iowa. 

S7| 

1 S 

' 102 


106 

63 

82 

110 

* 105 

i 26 

120 

81 

130 

145 

Missouri. 

148 

332; 

184 

2S3 

294 

164 

2(’)5 

11 . 5 ! 

i 85 

120 

85 

80 

105 

125 

Nebraska. 

10 

15 

1 

14 

18 

10 

•14 

175 

111 

170 

147 

120 


175 

Kansas. 

70 

142 

63 

109 

133 

106 

140 

157 

100 

160 

no 

no 

1 160 

170 

Kentucky. 

160 

336 

160 

308 

264 

160 

204 

125 

91 

100 

85 

78 

100 

125 

Tennessee. 

32 

196 

79 

152 

195 

59 

75 

140 

99 

120 

100 

80 

no 

170 

Alabama. 

48 

172 

90 

132 

168 

90 

80 

125 

100 

120 

98 

95 

95 

150 

Mississippi. 

40 

154 

106 

142 

160 

50 

30 

150 

100 

100 

100 

80 

90 

105 

Louisiana. 

24 

52 

48 

62 

55 

48 

52 

100 

100 

130 

83 

75 


115 

Texas. 

147 

296 

187 

266 

301 

322 

280 

134 

no 

113 

85 

106 

’ios 

160 

Oklahoma. 

33 

54 

23 

28 

68 

11 

45 

175 

120 

160 

125 

no 

160 

150 

Arkansas. 

47 

113 

55 

98 

• 135 

68 

102 

100 

106 

120 

100 

89 

115 

125 

M nntiina. 

11 

12 

10 

12 

12 

6 

11 

183 


165 


125 



(’nlnrndn. 

160 

193 

130 

206 

99 

99 

320 

155 

, 93 

175 




210 


43 

52 

46 

60 

64 

36 

46 

125 

1 

140 


160 



Arizona. 

16 

20 

1 

17 

20 

22 

18 

21 


142 

215 

190 


‘*"i 


Utah. 

61 

52 

42 

56 

31 

12i 

48 

88 

no 

130 

100 

135 


120 

Nevada..... 

2 

8 

6 

7 

4 

2 

6 








Idaho. 

65 

81 

71 

66 

75 

5o' 

1 

70 

173 

100 

150 

135 

130 


150 

Washington. 

372 

477 

464 

536 

664 

5.51 i 

595 

100 

80 

99 

65 

103 


115 

Oregon. 

441 

554 

659 

640 

525 

.5,55 

600 

88 

80 

110 

100 

96 

120 

130 

Caluomia. 

1,848 

2,015 

1,634 

1,958 

j 1,6.50^ 3,124 

3,523 

65 

j 7‘<i 70 

96 

115 

95 

100 

United States.. 

11,450 

11,843 

10,108 

12,086|11,21611,874 

13,281 

74.6 

1 80 2 

j 92.7 

78.5 

89.7 

93.3 

115.8 
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HOPS. 

Table 120.— Hops: Area and production of undermentioned countries, 1914-1916, 



Area. 

Production. 


1914 

1915 

1916 

1914 

1915 

1916 

NORTH AMERICA. 

United States. 

Canada. 

Acres. 

0) 

» 1,164 

Acres. 

44,700 

(•) 

Acres. 

43,900 

(*) 

Pounds. 

2 43,415,352 
*1,208,4.50 

Pounds. 

62,986,000 

.0) 

Pounds. 

50,596,000 

0) 

Total. 




44,623,802 









EUROPE. 

Austria-Hungary: 

Austria. 

Hungary. 

Croatla-Slavonia. 

* 45,664 
» 5,444 

6 751 

<41,043 

C) 

V) 

0) 

(') 

<30,2.52,442 

‘4,623,928 

‘202,9in 

<20,479,000 

2,755,750 

0 ) 

(i! 

Total Austria- 
Hungary. 

51,8.59 



41,169,361 1. 


Belgium. 

Fiance. 

Germany. 

Russia. 

United Kingdom: England 

6,140 

6,748 

68,410 

0 ) 

36,661 

0 ) 

5,471 

58,654 

(‘) 

31,744 

“(O 

5,379 
' 0) 
i 

31,352 

7,560,000 

7,034,438 

51,227,408 

15,889,632 

56,812,896 

0 ) 

4,909,000 

32,106,251 

•10,472,712 

28,516,208 

0 ) 

4,957,704 

0) 

(0 

34,479,872 

Total. 

. 

{ 

177,&S8,095 



AU3TRAI VSIA. 

Australia; 

* Victoria. 

South Australia. 

Tasmania. 

117 

3 

1,353 


107 

3 

1,405 

107,632 

4,480 

1,554,560 


95,760 

784 

2,013,760 

Total. 

1,473 

1,515 

1,515 

1,606,672 

1,798,018 

2,110,304 

(<nvnd total. 




224,178,669 

1 






1 


‘ No oflicial statistics. * (Jalicia and Bukowina not included. 

2 Commercial movement ior year bcKinning July 1. 1913 fipircs. 

5 Census of 1910. « Excludes Poland. 


Table 121.— Hops: Total production of countries named in Table 120, 1895-1914. 


Year. Production. L Year. I’roduction. | ^car. I Production. 


rounds. Pounds, Pounds. 

1895 . 201,894,000 1902. 170,063,000 1 1909. 128,173.000 

1896 . 168,509,000 1903. 174,457,000 I 1910. 188 951 000 

1897 . 189,219,000 1904. 178,802,000 1911. 163.810,000 

1898 . 166,100,000 1905. 277,260,000 1912. 224,493.000 

1899 . 231,563,000 1906. 180,998,000 1913. 174,642,000 

1900 . 174,683,000 1907 . 215,923,000 1914 . 224.179,000 

1901 . 201,902,000 1908 . 230,220,000 


Table 122. — Hops: Acreage, production, and value in the United States, 1915-1917. 


Year. 

Acreage. 

Average 
yield per 
acre. 

Production. 

Average 
farm 
price per 
pound 
Dec. 1. 

Farm value 
Deo. 1. 


Acres. 

Pounds. 

Pounds. 

Cents. 

Dollars. 

1916. 

44,653 

1,186.6 

62,986,000 

11.7 

6,203,000 

1916. 

43,900 

1,152.6 

60,695,000 

12.0 

6,073,000 

1917. 

29,900 

929.4 

( 

27,788,000 

33.7 

9,363,000 
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HOPS—Continued. 

Table 123.— Hops: Wholesale price per pound, 1919-1917. 
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HOPS—Continued. 

Table 124.— Hops: Inlernatiomal trade ^ calendar years 1909-1916. 

[Lupulin and hopfenmehl (hop meal) are not included with hops in the data shown. See ‘'Gencralnote/' 

Table 85.) 

EXPORTS. 

[000 omitted.] 



Aver- 

1915 

1916 

(Prelim¬ 

inary). 


Aver- 

1915 

1916 

Country. 

agOi 

1909- 

(Pre- 

limi- 

Country. 

age 

1{)09- 

(Pre- 

limi- 

(Pre¬ 

lim!- 


1913. 

nary). 


1913. 

nary). 

nary). 

Fromr— 

Pounds. 

Pounds. 

Pound*. 

From— 

Pounds. 

Pounds. 

Pounds. 

Austria-Hungary. 

18,333 

1,814 



Russia. 

2,348 

2,162 

485 

642 

Belgium. 



United Kingdom. 

928 

1,206 

13,506 

France. 

335 ' 

1,259 

1,432 

United States. 

15,416 

212 

20,865 

384 

Germany. 

17,564 

1,405 

352 

Other countries. 

Netherlands.............. 

1,120 

486 




New Zealand. • 


Total. 

02,941 

25,527 







IMPORTS. 


Intu— 

1,106 

938 

6,915 

994 

1 


Austria-Hungary. 







141 


British South Vfrica. 

498 

458 

439 

Canada. 

1,396 

955 

781 

Denmark. 

1,027 



France. 

5,436 

102 

709 

Germany. 

7,688 




_1 

i_ 


Into — 

2,938 

1,258 

987 

1,257 

21,028 

6,235 

4,123 

3,484 







Switzerland. 

United Kingdom. 

United States.| 

Other countries. , 

Total. j 

967 

22,327 

6,767 

2,761 

779 

16,369 

631 

63,076 

38,956 





BEANS. 

Table 125.— Beans: Area and production of undermentioned countries y 1914-1916. 


Coxmtry. 


Nonrn America. 

United States. 

Canada; 

Nova Scotia.. 

New Brunswick... 

Quebec. 

Ontario. 

British Columbia. 

Total Canada... 

SOUTH AMERICA. 

Argentina. 

Brazil. 

Chile. 


EUROPE. 

Austria-Hungary: 

Austria®. 

Hun^rpr^. 

Croatia^iavc^aV 
Do.». 

Total Austria-Hun- 
gary. 


Area. 

Production. 

1914 

1915 

1916 

1914 

1915 

1916 

Acres. 

1 875,000 

Acres. 

1 928,000 

Acres. 

1,244,000 

Bushels. 

1 11,585,000 

Bushels. 

> 10,321,000 

Bushels. 

12,029,000 

1,000 

(») 

5,000 

38,000 

(>) 

1,000 

(>) 

5,000 

37,000 

1,000 

'7,000 

27,000 

18,000 

6,000 

89,000 

684,000 

15,000 

6,000 

103,000 

600,000 

14,000 

4,000 

78,000 

317,000 

1,914,000 





44,000 

43,000 

32,000 

797,000 

724,000 

413,000 

72,000 

%ooo 

8 

106,000 


(») 

<163 

1,377,000 

(») 

«10,000 
1,876,000 

(») 

<1,676,000 

1,914,000 


•664,000 

•28,000 

•1,471,000 

•24,000 

•411,000 

. .. 

(1) 

v’) 

V*) 

(*) 

(1) 

•8.726,000 

•393,000 

•7,866,000 

•337,000 

•1,760,000 

5*> 

(’) 

(1) 

(1) 

(3) 

I 

. *2,508,000 



1 *19,080,000 





. . .— .. .| 



1 Five States. 

* Less than GOO acres. 


I No official estimates. 
* Exports. 


■ Includes other pulse. » Grown alone. 

* 1913 figures. < Grown with oom. 
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Table 12 h .— Beans: Area and production of undermentioned countries, 19 lJhl 916 —Con. 


(’ountry. 


EUROPE—coni inuod. 


Belgium 1... 
Bulgaria 1... 
Denmark... 

France. 

Italy. 

Luxemburg. 
Netherlands. 
Roumanian. 
Do.T. 


Russia:« 

Russia proper. 

Poland. 

Northern (^aueasia_ 

Total European Rus¬ 
sia . 


Serbia... 

Spain... 

Sweden. 


United Kingdom; 

England. 

Wales. 

Scotland. 

Ireland. 


Total United King¬ 
dom. 


ASIA. 

British India ■.. 


Japanese Empire: 

Japan. 

Formosa*. 

Chosen. 


Total Japanese Em¬ 
pire.. 


Algeria.. 

Egypt.. 


, AUSTRALASIA. 

Australia. 


Area. 


Production. 


1914 

1915 

1916 

1914 

1915 

1916 

Acres. 

Acres. 

Acres. 

Bushels. 

Bushels. 

Bushels. 

20,000 

i }) 


514,000 

(2 


212,000 

(») 

( 2 ) 

2 , 482.000 

( 2 ) 

( 2 ) 

110,000 

7,000 

11,000 

211,000 

192,000 

269,000 

517 , IX )0 

3 494,000 


9 , 354,000 

38 , 177,000 


2 , 705,000 

2 , 702 ; 000 

2 , 555,000 

16 , 997,000 

24 , 629,000 

17 , . 372,000 

4 . 5,000 

(2) 

( 2 ) 

4 61,000 

( 2 ) 

( 2 ) 

. 59,000 

58,000 

59,000 

1 , 946,000 

1 , 905,000 


161,000 

186,000 

188,000 

2 , 122,000 

1 , 993,000 

( 2 ) 

1 , 40 <),QOO 

1 , 4 . 5 . 5,000 

( 2 ) 

3 , 666,000 

3 ,. 573,000 

( 2 ) 

1 , 17 . 5,000 

8 978,000 

744,000 

8 , 482,000 

> 8 , 37 . 3,000 

> 7 , 7 . 58,000 

(2) 

U) 

( 2 ) 

(») 

(') 

( 2 ) 

9,000 

3,000 

( 2 ) 

94,000 

48,000 

( 2 ) 

1 181,000 

981,000 


8 , 576,000 

8 . 421,000 





1 : io . 000 

( 2 ) 

( 2 ) 

» 1 , 491,000 

( 2 ) 

( 2 ) 

1 , 149,000 

1 , 201,000 

1 , 22 . 5.000 

12 , 527,000 

13 , 226,000 

14 , 755,000 

6,000 

8,000 

6 ,( X )0 

75,000 

148,000 

19 . 5,000 

283,000 

257,000 

228,000 

8 , 907,000 

7 , 353,000 

7 , 087,000 

1,000 

1,000 

1,000 

36,000 

29,000 

29,000 

6,000 

5,000 

5,000 

243,000 

202,000 

202,000 

1,000 

1,000 

1,000 

; 57,000 

42,000 

48,000 

291,000 

264,000 

235,000 

9 , 243,000 

7 , 626,000 

7 , . 366,000 

8 , 951,000 

13 , 778,000 

13 , 224,000 

9 72 , 315,000 

9 143 , 397,000 

9127 , 979,000 

1 , 569,000 

1 , 587,000 

(2) 

25 , 921,000 

27 , 026,000 

( 2 ) 

92 , ( KX ) 

91,000 

(2) 

681,000 

786,000 

(2) 

1 , 480,000 

( 2 ) 

( 2 ) 

16 ,. 530,000 

( 2 ) 

( 2 ) 

. 3 , 111,000 



43 , 132,000 








3,000 

3,000 


35 , ( XX ) 

21,000 





1 136,000 

( 2 ) 

( 2 ) 

1 1 , 022,000 

( 2 ) 

( 2 ) 

445,000 

647,000 

522,000 

( 2 ) 

( 2 ) 

( 2 ) 

(10) 

0 ») 

1,000 

(») 

0 ‘) 

^ 10,000 


11912 flares . 

2 No official statistics. 

«Excludes territory occupied by the enemy. 

n913Rgures. 


* Grown alone. 

• Includes lentils. 

f Grown with com. 


* Includes other pulse. 
»Incomplete. 

10 Included under peas. 
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Table 126. — Beans: Acreage, ‘production, and value in the United States, 1914^1917, 
[Leading producing States.] 


Year. 

Acreage. 

Average 
yield per 
acre. 

Produc¬ 

tion. 

Average 
form 
price iMsr 
bushel 
Dec. 1. 

Farm 
value 
Dec. 1. 

1914. 

Acres. 

875,000 

928,000 

1 1,107,000 
1,832,000 

Bushels. 

13.2 

11.1 

9.7 

8.6 

Bushels. 

11,585,000 

10,321,000 

10,715,000 

15,701,000 

Dollars. 
2.26 
2.59 
5.10 
6.52 

Dollars. 

26,213,000 

26,771,000 

54,686,000 

102,426,000 

1915. 

1916. 

1917. 



Table 127 .— Beans: Wholesale price per bushel, 1912-1917. 



Boston. 

Chicago. 

Detroit. 

San Francisco. 

Date. 

Pea. 

Pea. 

Pea. 

Small white, 
(per 100 lbs.). 


Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

1912. 

Dolls. 

Dolls. 

Dolls. 

DeAls. 

Dolls. 

Dolls. 

DoUs. 

DoUs. 

Jan.-June. 

2.55 

3.05 

2.35 

2.98 

2.32 

2.70 

4.00 

4.75 

July-Dee. 

2.55 

3.10 

1.90 

3.20 

2.15 

2.70 

4.00 

4.80 

1913. 









Jan.-June. 

2.35 

2.60 

1.25 

2.50 

1.80 

2.20 

4.50 

5.85 

July-Dee. 

2.15 

2.40 

1.15 

2.25 

1.76 

2.06 

4.60 

5.85 

1914. 









Jan.-June. 

2.10 

2.35 

1.60 

2.30 

1.80 

2.10 

4.75 

5.60 

July-Dee. 

2.15 

3.10 

1.95 

3.10 

1.85 

2.90 

4.00 

6.00 

1915. 









Jan.-Jimo. 

2,95 

3.50 

2.40 

3.50 

2.15 

3.20 

4.50 

5.70 

July-Doc. 

2.85 

4.10 

2.62 

4.10 

2.60 

3.60 

4.50 

6.40 

1916. 









January. 

3.95 

4.10 

3.85 

4.16 

3.55 

3.70 

6.36 

6.40 

February. 

3.90 

4.10 

3.65 

4.15 

3.60 

3.70 

6.35 

6.40 

March. 

3.80 

4.00 

3.45 

4.60 

3..')0 

3.65 

6.36 

6.40 

April. 

May. 

3.80 

4.10 

3.00 

4.60 

3.65 

3.75 

6.25 

6.65 

3.80 

4.35 

3.50 

4.25 

3.80 

4.10 

6.66 

7.25 

June. 

4.00 

5.85 

3.75 

8.00 

4.10 

6.00 

7.25 

11.50 

Jan.-June. 

3.80 

5.85 

3.00 

8.00 

3. .50 

6.00 

6.26 

11.50 

July. 

6.00 

6.50 

6.00 

8.00 

5.50 

7.00 

10.00 

11.00 

August. 

4.50 

6.00 

5.00 

7.00 

5.50 

5.75 

7.50 

10.00 

September. 

4.50 

5.75 

6.00 

6.25 

4.90 

5.75 

8.00 

8.50 

October. 

4.50 

6.75 

5.40 

6.25 

4.90 

6. .50 

7.50 

9.50 

November. 

6.75 

7.25 

6.50 

7.50 

6.00 

6.75 

9.50 

10.50 

December. 

6.50 

7.25 

6.40 

7.60 

6.75 

6.40 

10.60 

10.50 

July-Deo. 


7.25 

5.00 

8.00 

4.90 

7.00 

7.50 

11.00 

1917. 

January. 

6.50 

6.90 

6.40 

6.80 

6.25 

6.65 

10.60 

1 11.00 

February. 

6.90 

7.50 

6.76 

7.60 

6.45 

7.26 

10.60 

12.00 

March. 

7.35 

7.85 

7.35 

8.00 

7.26 

7.60 

11.50 

12.50 

AprU. 

May. 

7.86 

9.25 

7.60 

11.00 

7.80 

10.00 

12.25 

16. (VI 

9.00 

10.25 

9.75 

11.26 

9.00 

10.00 

15.00 

16.00 

June. 

9.00 

10.00 

9.60 

10.00 

8.00 

9.00 

15.00 

16.00 

Jan.-June. 

6.50 

10.25 

6.40 

11.25 

6.25 

10 00 

10.50 

16.00 

July. 

8.75 

9.25 

^5 

10.00 

7.90 

8.25 

14.00 

15.75 

August... 

8.00 

8.50 

7.26 

8.60 

7.25 

8.00 

13.75 

14.00 

September. 

8.00 

&35 

7.26 

8.00 

7.26 

8.00 

12.75 

13.75 

October. 

8.26 

9.25 

7.86 

9.60 

8.25 

9.25 

12.50 

13.25 

November. 

9.25 

15.00 

8.75 

14.50 

8.00 

13.25 

12.25 

12.50 

December. 

14.00 

14.75 

13.26 

14.50 

12.10 

13.25 

11.75 

12.35 

July-Dee. 

8.00 

15.00 

7.25 

14.60 

1 7.25 

13.26 

11.75 

15.75 
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Table 128 —Peas Area and prodivetion of uridermentumed countries^ 1914-1916 


Country 

Area 

Production 

1914 

1916 

1 

1916 

1914 

1915 

1916 


NORTH AMERICA 

United States j 

Aerfs 

1 1,305,000 

Acres 

(>) 

Acres 

(*) 

Bushels 

>7,129,000 

Bushels 

(•) 

Bushels 

(•) 

Canada 

Pnnce Edward Island 
Nova Scotia 

New Brunswick 
Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

1 

24,000 

179,000 

h 

(*) 

1,000 

i 

Hooo 

169,000 

i 

1,000 

(*) 

m 

»,000 

126,000 

2,000 

1,000 

1,000 

1 

3,000 

4,000 

10,000 

432,000 

2,864,000 

8,000 

41,000 

1,000 

3,000 

7,000 

404,000 

3,007,000 

9,000 

9,000 

39,000 

1,000 

3,000 

7,000 

302,000 

1,79(),000 

52,000 

13,000 

44,000 

Total Canada 

20f,000 

196,000 

152,000 

3,362,000 

3,479,000 

2,218,000 

SOUTH AMERICA 1 







Chile < 1 

27,000 

32,000 

36,000 

373,000 

471,000 

515,000 

EUROPE 







Austria ' 

Hungary ® 

Croatia-blavonia ® i 

Belgium I 

France® 

Italj® 

Luxemburg® . 

Netherlands 1 

Roumama® 

671,000 

7 30,000 

7 10,000 

8 12,000 
01,000 

ri,ooo 

65,000 

55,000 

6 54,000 

i 

8 49,000 

61,000 

44,000 

P 

61,000 

77,000 

6 1,373,000 

7 425,000 

7 147,000 
8400 000 
1,116,000 
3,368,000 

7 28,000 
1,871 000 
8)7,000 

6 497,000 

(*) 

(8) 

•854,000 

3,020,000 

(*) 

1,818,000 

750,000 

(*) 

(1) 

(iS 

(v 

(j) 

2,7M,000 

iii 

Russia 1 

Russia proper ' 

Poland 

Northern Caucasia 

2,183,000 

(^) 

d,000 

»1,195,000 
(*) 

1,000 

•1,070,000 

17, 329,000 
(') 

72,000 

• 13,457,000 
(0 

73,000 

•12,201,000 

Total Russia, Euro¬ 
pean 

2,188 000 

1,398,000 


17,401,000 

11,530,000 


Serbia 

Spam* 

Sweden ^ 

(») 

1,208,000 

55,000 

1 ~ 

1,34(,000 

64,000 

(*) 

1,192,000 
5»,000 

7 ”0,000 
11,016,000 
717,000 

(") 

11, 182,000 

1 150,000 

'(S) 

13,369,000 

1,123,000 

United kingdom 

England 

Wales 

Scotland 

Ireland 

129,000 

U 

h 

98,000 

i 

85,000 

(3) 

3,063,000 

10,000 

5,000 

9,000 

2,461,000 

8,000 

3,000 

6,000 

2,137,000 

9,000 

4,000 

5,000 

Total Umted King¬ 
dom 

130,000 

98,000 

86,000 

1,087,000 

2,478,000 

, 2,166,000 

ASIA 







Japan 

Russia (9 governments) 

108,000 

77,000 

i _ 

110,000 

82,000 


2,168,000 

941,000 

2,123,000 

652,000 


AFRICA 







Algeria 

8 26,000 

(*) 

(*) 

8 277,000 

(*) 

(*) 

AUSTRALASIA 







Australia . 

New Zealand .. 

78 39,000 
14,000 

70 41,000 
13,000 

25,000 

9,000 

78 448,000 
453,000 

78 371,000 
367,000 

404,000 

168,000 


> Census for 1099 • Includes lentils 

• No ofQcial statistics. v 1013 figures 

• Less than 600 acres •1912 figures 

e Includes chick-peas, lentils, and vetches. • Excludes territory occupied by the enemy. 

• Galicia and Bulewina not Included. >• Includes beans 



Cano sugar (ohiefly raw) 


Year. 

Beet 

sugar 

(chiefly 

refined). 

Louisi¬ 

ana. 

i Other 
States * 

Porto 

Rico. 

HawaU. 

PhiUp. 

pine 

Islands.* 

Total. 

Average 

1850-7 to 1860-61 

Short tons 

Short torn 

Short tons 

Short tons. 

ShortUms, 

Short ions 

Short tons. 


132,402 

6,978 

75,364 


46,446 

260,190 

1861-62 to 1865-66 

269 

74,036 

1,945 

71,765 


54,488 

202.503 

1866-67 to 1870-71 

448 

44,768 

3,818 

96,114 


81,485 

226,633 

1871 72 to 1876-76 

403 

67,341 

4,113 

87,606 

0) 

119,557 

279,020 

1870-77 to 1880-81 

470 

104,920 

5,327 

76,579 

27,040 

169,067 

383,403 

1881-82 to 1885-86. 

692 

124,868 

7,280 

87,441 

76,076 

189,277 

485,633 

1886-87 to 1890-91 

1,922 

163,049 

8,439 

70,112 

125,440 

186,129 

555,091 

1891-92 to 1896-96 

19,406 

268, ()55 

6,634 

63,280 

162,538 

286,629 

807,142 

1890-97 to 1900-1901 

68,287 

282,399 

^,406 

61,292 

282,585 

134,722 

823,600 

1901-2 to 1905-6 

2W,730 

352,053 

12,126 

141,478 

403,308 

108,978 

1,257.673 

1900-7 to 1910-11. 

479,153 

348,644 

13,664 

282,136 

516,041 

145,832 

1,785,370 

1901-2 

184,606 

~l60^7~ 

4,048 

103,152 

355,611 

~75,~^ 

1,082,705 

1902 3 

218,406 

368,734 

4,169 

100,576 

437,991 

123,108 

1,252,984 

1903-4 

240,604 

255,894 

22,176 

138,096 

367,475 

82,855 

1,107,100 

1904-5 

242,113 

398,195 

16,800 

151,088 

426,248 

125,271 

1,359,715 

1906-6 ... 

312,921 

.377,162 

13,440 

214,480 

429,213 

138,645 

1,485,861 

1906-7 

483,612 

267,600 

14,560 

206,864 

440,017 

132,602 

1,535,255 

1907-8 

463,628 

380,800 

13,440 

230,095 

621,123 

167,242 

1,776,328 

1908 9 

425,884 

397,600 

16,800 

277,093 

635,156 

123,876 

1,776,409 

1909-10 

512,469 

364,000 

11,200 

346,786 

617,090 

140,783 

1,892,328 

1910-11.... j 

610,172 

342,720 

12,320 

349,840 

566,821 

164,658 

1,946,531 

1911-12 .. 

599,500 

352,874 

8,000 

371,076 

695,038 

205,046 

2,131,534 

1912-13 . 

692,556 

153,573 

9,000 

398,004 

646,024 

6 345,077 

2,144,734 

1813-14 

733,401 

292,698 

7,800 

351,666 

612,000 

6408,339 

2,405,904 

1914-16 

722,054 

242,700 

3,920 

346,490 

646,000 

6 421,192 

2,382,356 

1915-16 

874,220 

137,500 

1,120 

483,590 

692,7().3 

6 412,274 

2,501,467 

1916-17 

820,657 

303,900 

7,000 

503,081 

644,b(>3 

*262,425 


1917-18 (proUralnary) 

765,207 

233,000 

2,240 

546,000 





1 Census returns give production of boot sugar for 1899 as 81,729 short tons, for 1904,253,921, 1909, 501,682, 
production of cane sugar in Louisiana for 1839.59,974 short tons 1849,226,001 hogsiu ads, 1859,221,726 hogs¬ 
heads, 1869, 80,706 hogsheads, 1879,171,706 hogsheads, 1889, 146,062 short tons, 1898,278,497 short tons, 
1899, 159,583, and 1909, 325,516 short tons, cane sugar in othtr States, 1830, 491 short tons, in 1849,21,576 
hogsheads, in 1859,9,256 hogsheads, in 1869,6,337 hogsheads, in 1879,7,166 hogsheads, in 1889,4,580 short 
tons, m 1899, 1,691 and in 1909,8,687 short tons. 

* Includes Texas only, subsequent to 1902-8. Unofficial returns 

* Exports, for years ending June 30 

* Complete data not available for this period. Production in 1878-79, 1,254 short tons, in 1879-80,1,304 
short tons. 

* Production. 
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Tablb 130 — Sugar beets and beet sugar Production in the United States^ 1911-1917, 



1 

i 

o 

> 


Sugar hi 

State and year * 

o 

1.4 

1 

4. verage length 
paign 

o 

1 

1 

9 

CO 

) 

Area har¬ 
vested 

Average yield 
per acre 

California 

No 

Days 

Short 

tom 

Acres 

Short 

tom 

1917 

14 


92 

209,325 

161 909 

8 16 

19l( 

11 


108 

236,322 

141,097 

10 17 

191) 

11 


97 

195,341 

122,737 

10 2 

1914 

10 


97 

169.004 

101,000 

10 4 

Colorado 







1917 

15 


91 

^303 

161,476 

10 84 

191(1 

14 


102 

252 14< 

188,5f8 

10 25 

1915 

14 


104 

271 "80 

171,222 

11 0 

1914 

13 


9() 

220.709 

135,400 

12 6 

Idaho 







1917 

7 


7C 

3S 376 

37.745 

7 59 

1916 

5 


86 

4-) 874 

42,115 

7 87 

1915 

4 


IOC 

51,22) 

35,0(8 

9 7 

1914 

4 


78 

39.613 

25,300 

10 5 

Michigan 






5 62 

1917 

14 


51 

64,247 

82 151 

1916 

15 


49 

69,341 

99 619 

5 05 

191) 

15 


78 

129 997 

122 000 

8 2 

1914 

15 


68 

110,0.10 

101,300 

8 5 

Ohio 







1917 

5 


70 

24,467 

24,234 

8 36 

1916 

4 


45 

18 234 

24 7(7 

5 A 

191o 

4 


80 

33,472 

2),(>84 

10 9 

1914 

3 


5G 

21.420 

17,800 

10 4 

Utah 








1917 

15 


82 

83,662 

80 2S9 

8 68 

1916 

11 


95 

90,277 

(8,211 

10 38 

191) 

8 


96 

85,014 

5( 226 

11 2 

1914 

7 


100 

78.619 

41,300 

13 7 

Other states 








1917 • 

21 


60 

110,827 

116,993 

7 75 

191() 

14 


66 

108,462 

100,911 

8 3o 

1915 

11 


84 

105,389 

78,364 

9 8 

1914 

8 


76 

81,964 

58,300 

10 8 

United States 








1917 

91 


74 

765,207 

664,797 

8 46 

1916 

74 


80 

820,657 

()()5 108 

8 90 

1915 

67 


92 

874,220 

611 301 

10 1 

1914 

GO 


85 

722 0o4 

483 400 

10 9 

1913 

71 


85 

733 401 

580 00() 

8 76 

1912 

7J 


8< 

692, 5% 

555 100 

9 41 

1911 

66 


94 

599 500 

473 877 

10 68 


Short 

tom 

1,^21,716 

1,4<2,896 

1,249,111 

1,082,000 

1 749,875 
1,933,591 
1,88S,8U) 
1,706,300 

286,446 
3U 478 
339,859 
264,400 

461,721 
502,705 
997 972 
867,100 

202,624 
137 6% 
279,427 
184,700 

696,522 
708 237 
629,204 
564,600 

906,641 
843,071 
765,8<4) 
629,500 

5,625,545 
5,919,673 
6,150,291 
5,288 500 
5 650 462 
5,221 177 
5,0(2,3.33 




\Dolls 
7 60| 
b 30 
5 86 | 

5 

7 28 

6 06 
5 88 

5 68 

7 06 

6 16 

5 08 

4 9i 

8 041 

6 14[ 

5 91 

6 23 

7 18 
6 8.1 
5^29 
5 04 

7 04 

5 73 
4 91 

4 79 

7 37 

6 IS 

5 67 

5 67 

7 19 

6 12 
5 67 
5 45 
5 69 
5 82 
5 50 


Analysis of 
beets 


Peret 
18 48 
18 35 

17 82 

18 46 

15 40 

15 00 

16 53 

15 3' 

16 74 

16 95 

17 85 
17 78 

16 28 
16 17 
15 45 

15 78 

16 24 
lo 89 
14 19 

14 50 

15 61 

16 05 

16 41 

17 03 

15 17 

15 69 

16 18 
lo 80 

16 28 
16 30 
16 49 
16 38 
15 78 
If 31 
15 89| 


>4 

I"' 

Ph 


Peret 


87 14 
87 74 


86 57 


82 85 

86 25 

83 36 
81 99 
83 82 


84 79 

85 06 
85 GO 

81 87 

82 67 
84 24 

83 3o 

83 89 

84 74 
84 38 
83 89 
81 22 

81 49 

82 21 


Recovery Of 
sucrose.4 

1 

Percentage of 
weight of 
beets. 

Percentage of 
total sucrose 
m beets 

Peret 

Peret 

PercU 

15 84 

85 71 

2 64 

16 15 

88 01 

2 28 

15 64 

87 77 

2 10 

15 62 

84 62 

2 84 

13 39 

86 95 

2 01 

13 04 

86 93 

1 06 

14 49 

87 66 

2 04 

12 94 

84 30 

2 41 

13 40 

80 05 

3 34 

1{ 84 

81 65 

3 11 

15 07 

84 43 

2 78 

14 98 

84 25 

2 80 

13 91 

85 44 

2.37 

11 79 

84 24 

2 58 

13 01 

84 34 

2 42 

12 91 

81 81 

2 87 

12 08 

74 38 

4 16 

13 24 

83 32 

2 65 

11 98 

84 43 

2 21 

11 60 

80 00 

2 00 

12 01 

76 94 

3.60 

12 75 

79 44 

3 30 

13 51 

82 23 

2 93 

13 02 

81 74 

3 11 

12 22 

80 55 

2 95 

12 87 

82 03 

2 83 

13 76 

84 00 

2 62 

13 02 

82 40 

2 78 

13 60 

83 54 

2.68 

13 8b 

85 03 

2 44 

14 21 

86 17 

2 28 

13 66 

83 13 

2 73 

12 96 

82 13 

2 83 

13 26 

81 12 

8 05 

11 84 

74 51 

4 05 


1 Acreage and production of beets are credited, as in former reports, to the state In which the beets were 
made into suKar 

* Based upon weight of beets 

* Percentage of sucrose (pure sugar) in the total soluble solids of the beets 

* Percentage of sucrose ictually extracted by factories 

* Percentage of sucrose (based upon weight of beets) remaining in molasses and pulp 

* Includes 4 factories m Nebraska, 4 m Wisconsin, 2 in Montana, 1 m Wyoming, and 1 each in Illinois, 
Indi^, Minnesota, Iowa, Kansas, Nevada, Oregon, and Washington. 
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Table 131. — Cane-sugar production of Louisiana^ 1911-1917, 


[Figures for 1917 are from returns made before the'end of the season, and are subject to revision.] 


Year of cane 
harvest. 

Factories 
in opera¬ 
tion. 

Sugar 

made. 

Average 
sugar 
made, per 
ton of 
cane. 

Cane used (or sugar. 

Molasses made.i 

Area. 

Average 
per acre. 

Production. 

Total. 

Per ton 
of sugar. 


Number. 

Short tom. 

Pounds. 

Acres. 

Short tons. 

Short tons. 

QaUons. 

Gallons. 

1911. 

18S 

352,874 

120 

310,000 

19 

5,887,292 

35,m, 525 

99 

1912. 

126 

153,573 

142 

197,000 

11 

2,162,574 

14,302,169 

93 

1913. \... 

153 

292,698 

139 

248,000 

17 

4,214,000 

24,046,320 

82 

1914. 

149 

242,700 

152 

213,000 

15 

3,199,000 

17,177,443 

71 

1915. 

136 

137,500 

135 

183,000 

11 

2,018,000 

12,743,000 

93 

1916. 

150 

.30.3,900 

149 

221,000 

18 

4,072,000 

26,1.54,000 

86 

1917. 

139 

233,000 

130 



3,600,000 











' Figures for molasses, 1911-1914, are as reported by the Loui'^iana Sugar Planters’ Association; figures 
for later years as reported by Bureau of Crop Estimates, U. S. Department of Agriculture. 


Table 132. — Cane-s^igar production of Hawaii, 191S-1917. 


Island, and 
year ending 
Sept. 30. 

[ 

Facto- 

Average 


Cane used for sugar. 

Total 
area in 
cane. 

Average 

extraction of sugar. 

ries in 
opera¬ 
tion. 

length 

1 of cam¬ 
paign. 

Sugar 

made. 

Area har¬ 
vested. 

Average 

yiclcf 

per 

acre. 

I 

Production. 

Per cent 
of cane. 

Per 
short 
ton of 
cane. 

Hawaii: 

Num¬ 

ber. 

1 

Days. 

Short 

tons. 

Acres. 

Short 

tons. 

Short 

tons. 

Acres. 

Per cent. 

Pounds. 

1917. 


184 

232,140 
197,130 

52,700 

52,627 

60,800 

51,000 

53,600 

25,400 

36 

1,898,000 

1,713,759 

2.099,000 

1,8.54,000 

1,703,000 

1,040.000 

100,300 
98,787 

12.23 

245 

1916. 


179 

33 

11.50 

230 

1915. 


196 

240^300 

41 

10(\200 

11.45 

229 

1914. 

23 

174 

213,000 

36 

11.49 

230 

1913. 

24 

170 

197 ;212 

119,218 
108,632 

32 


11.58 

232 

Kauai: 

1917. 

207 

. 41 

51,300 

51,712 

49,200 

11.46 

229 

1916. 


191 

21,392 

43 

'927,970 

11.71 

234 

1915. 


203 

115,700 
121,000 
100,340 

147,755 

150,311 

160,300 

145,000 

21,000 

21,800 

20,800 

23,600 

45 

941,000 

1,089,000 

12.30 

246 

1914. 

9 

214 

50 

11.11 

222 

1913. 

9 

198 

42 

841,000 

1,108,000 


11.93 

239 

Maui: 

1917. 


160 

47 

49,.300 

13. .^3 

267 

1916. 


168 

19 911 

55 

1,098,247 

1,126,000 

61,897 
44,400 

13.69 

274 

1915. 


174 

19,800 

19,400 

19,700 

22,200 

67 

14.24 

285 

1914. 

7 

167 

54 

1,054,000 

929,000 

1,174,000 

13.76 

275 

1913. 

7 

152 

121,820 

47 


13.44 

269 

Oahu: 

1917. 


214 

145,.550 
136,690 
129,700 
133,000 

53 

44,200 

43,936 

46,000 

12.39 

248 

1916. 


179 

21,489 

21,600 

20.700 
20,500 

123,900 

115,419 

113,200 

112.700 
114,600 

52 

1,119,448 

12.21 

244 

1915. 


205 

47 

1,019,000 

9a3,000 

1,003,000 

5,220,000 

4,859,424 

5,185,000 

4,900,000 

4,476,000 

12.73 

255 

1914 

7 

188 

44 

14.73 

295 

1913. 

10 

157 

124,152 

644,663 
592,763 : 
646,000 ‘ 
612,000 
546,524 

49 


12.38 

248 

Territory of 
Hawaii: 

1917. 

190 

42 

245,100 
246,3.32 
239,800 ! 

12.35 

247 

1916. 


180 

42 

12.20 

244 

1915. 


195 

46 

12.46 

249 

1914. 

40 

183 

43 

12.49 

250 

1913. 

50 

169 

39 

I 


12.21 

244 
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Table 133. — Sugar: Wholesale price per pounds on New York markety 1912-1917. 


Date. 

Raw. 

Refined. 

Molasses, 
89“ polari¬ 
sation. 

Centrifugal, 
96“ polari¬ 
zation 

Cut loaf. 

Powdered. 

Qranulated, 
fine or 
standard. 

Soft sugar 
No. 1. 

Soft sugar 
No. 15. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

I.ow. 

High. 

Low. 

High. 

Low. 

High 

1912. 

Ct*. 

Cts. 

Ct3. 

Ctt. 

CM, 

Cts. 

Ct9. 

C/s. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Jan.-Jiine. 

3.33 

4.30 

3.83 

4.80 

5.80 

6.65 

5.10 

5.90 

5.00 

5.85 

4.85 

6.65 

4.25 

5.05 

July-Dee. 

3.23 

3.86 

3.73 

4.36 

5.70 

5.90 

5.00 

5.20 

4.90 

5.15 

4.65 

4.95 

4.05 

4.35 

1913. 















Jan.-June. 

2.75 

3.23 

3.25 

3.73 

5.05 

5.70 

4.35 

5.00 

4.25 

4.95 

4.00 

4.65 

3.40 

4.05 

July-Doc. 

2.62 

3.30 

3.12 

3.80 

5.05 

5.60 

4.25 

4.90 

4.15 

4.85 

4.05 

4.55 

3.45 

3.05 

1914. 















Jan.-June. 

2.27 

2.98 

2.92 

3.48 

5.05 

5.25 

3.95 

4.40 

3.85 

4.35 

3.60 

4.10 

3.00 

3.50 

July-Dee. 

2.61 

5.87 

3.26 

6.52 

.5.25 

8.40 

4.40 

7.60 

3.85 

7.55 

4.10 

7.30 

3.50 

6.70 

IvLO* 

Jan.-June. 

3.20 

4.27 

3.95 

5.02 

5.85 

7.00 

5.05 

6.20 

4.95 

6.15 

4.70 

5.85 

4.10 

5.25 

July-Dee. 

2.73 

4.43 

3.50 

5.20 

5.80 

7.05 

5.00 

6.25 

4.90 

6.20 

4.65 

6.90 

4.05 

5.30 

1916. 















January. 

3.56 

4.00 

4.33 

4.77 

6.65 

6.85 

5.a5 

e.a5 

5.75 

6.00 

6.50 

6.70 

4.90 

5.10 

February. 

3.93 

4.31 

4. 70 

5,08 

6.90 

7.40 

6.10 

6.35 

6.00 

6. :i0 

5.75 

6.10 

5.15 

5.50 

March. 

4.12 

5.25 

4.83 

6.02 

7. 40 

8.15 

6.35 

7.10 

6.25 

7.05 

6.10 

6.85 

5.50 

6.25 

April. 

5.06 

5.69 

5.83 

6. 46 

8.15 

8. .55 

7.10 

7.50 

7.00 

7.45 

6.85 

7.25 

6.25 

6.65 

May. 

5.25 

5.75 

6.02 

6.52 

8.55 

8.80 

7.50 

7.75 

7.40 

7.70 

7.25 

7.50 

6.65 

6.90 

June. 

5.25 

5.63 

6.02 

6.40 

8.80 

8.80 

7.75 

7.75 

7.65 

7.70 

7.50 

7.50 

6.90 

6.90 

Jan.-June. 

3.56 

5.75 

4.33 

6. 52 

6.65 

8.80 

5.85 

7.75 

6.75 

7.70 

6.50 

7.50 

4.90 

6.90 

July. 

1.37 

ToT 

6.08 

'6.4ir 

8.80 

8.80 

\ 75 

~7.75~ 

’ 7 . 65 ' 

7.70 

7.50 

7.50 

6.90 

6.90 

August. 

4.09 

5.50 

4.89 

6.27 

8.15 

8.80 

7.10 

7.75 

7.00 

7.70 

6.85 

7.50 

6.25 

6.90 

September_ 

4.09 

5.25 

4.89 

6.02 

7.40 

8.15 

6.35 

7.10 

6.25 

7.05 

6.10 

6.85 

5.50 

6.25 

October. 

5.00 

5.88 

5,77 

a65 

7.90 

8.65 

6.85 

7.60 

6. 75 

7.55 

6.60 

7.35 

6.00 

6.75 

November_ 

4.87 

5.75 

5.64 

6.52 

8.65 

a 65 

7.60 

7.60 

7.50 

7.55 

7.35 

7.35 

6.75 

6.75 

December. 

4.25 

4.87 

5.02 

5.64 

8.00 

8.65 

6.95 

7.60 

6.85 

7.55 

6.70 

7.35 

6.10 

6.76 

July-Dee.. 

4.09 

5.88 

4.89 

6.65 

7.40 

8.80 

6.35 

7.75 ! 

6.25 

7.70 

6.10 

7.50 

5.50 

6.90 

1917. 















January. 

3.98 

4.62 

4.75 

5. .39 

7.90 

8.00 

6.85 

6.95 

6.75 

6.90 

6.60 

6.70 

6.00 

6.10 

Febniary. 

3.87 

4.63 

4.64 

5.52 

7.90 

8.40 

6.85 

7.35 

6. 75 

7.30 

6.60 

7.10 

6.00 

6.50 

March. 

4.25 

5.19 

5.02 

5,96 

8.15 

8.4(r 

7.10 

7.35 

7.00 

7.30 

6.85 

7.10 

6.25 

6.50 

April. 

5.00 

6.(i9 

5.77 

6,46 

8.40 

9.00 

7.35 

7.65 

7.25 

7. 55 

7.10 

7.35 

6.50 

6.75 

May. 

5.20 

5.52 

5.95 

6.27 


9.00 


7.6.5 

7.50 

7.55 


7.36 


6.75 

June. 

5.06 

5.77 

5.83 

6. .52 


9.00 


7.65 

7.50 

7.55 


7.35 


6.75 

Jan.-Juno- 

3.87 

5.77 

4.64 

6. 52 

7.90 

9.00 

6.85 

7.65 

6.75 

7.55 

6.60 

7.35 

6.00 

a 75 

July. 

5.23 

6.02 

6.23 

7.02 

9.00 

li.40’ 

”7.65' 

8.05 


T.95~ 

iTY 

Ym 

1775 

7.15 

August. 

6.02 

6.89 

7.02 

7.77 

9.65 

9.90 

8.:«) 

a .55 

a 15 

8.45 

8.00 

8.25 

7.40 

7.65 

September_ 

6.02 

6.05 

6.90 

7.02 

9.00 

9.90 

8.55 

8.55 

a 40 

8.45 

a25 

8.25 

7.65 

7.65 

October. 

6.02 

6.02 

6.90 

6.90 

9.85 

9.90 

aso 

8.55 

a35 

a 45 

a20 

8.25 

7.60 

7.65 

November.... 

6.02 

6.02 

6.90 

6.90 

9.85 

9.85 

a50 

8.50 

a 35 

8.40 

a20 

a20 

7.60 

7.00 

December. 

5.90 

6.02 

1 5.92 

6.90 

9.65 

9.85 

8.30 

8.50 

8.15 

8. 40 

8.00 

8.20 

7.40 

7.60 

July-Dee.. 

5.23 

6.89 

5.92 

7.77 

9.00 

9.90 

7.65 

a55 

7.50 

8.45 

7.35 

a25 

6.75 

7.65 
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SUGAR—Continued. 

Table 134.— fifiiSfar: IntenuUioml trade, calendar years 1909-1916. 

fThe following kinds and grades have been included under the head of sugar; Brown, white, candied, 
caramel, chancaca (Peru), crystal cube, maple, muscovado, panela. The following have been excluded: 
<<Candy” (meaning confectionery), confectionery, glucose, grape sugar, jaggery, molasses, and sirup. 
Bee <'Gleneral note,’’ Table 86.] 

EXPORTS. 

(000 omitted.] 


Country. 


Average. 

11909-1913. 


1915 

(PreUrn).! 


1916 

(Prelim). 


Country. 


Average, 

11909-1913. 


1915 

(PreUm). 


1916 

(Prelim). 


From— 

Argentina. 

Austria-Hungary.... 

Barbados. 

Belgium. 

Br&zil. 

British Guiana... 

British India. 

China. 

Cuba. 

Dominican RepublicI 
Dutch East Indies.. 

fc;:;;:::;:::: 

France. 

Germany. 


Pounds. 

144 

1,697,659 
51,657 
308,952 
76,568 
212,393 
53,222 
29,867 
4,019,798 
184,703 
2,825,111 
16,171 
157,033 
413,795 
1,746,322 


Pounds. 

118,6581 


Pounds. 

891 


130,235 

260,342 

34,474 

32,950 

5,731,998 

226,6.34 

3,023,765 

58,939 

191,661 

222,651 


118,663 


25,555 


63.533 
269,983 
208, .308 


From— \ 

Guadeloupe. 

Martinique. 

Mauritius. 

Netherlands. 

Peru. 

Philippine Islands.. 

Reunion. 

Russia. 

Trinidad and To¬ 
bago. 

United Kingdom.... 
Other countries.. 

Total. 


Pounds. 

75,270 

85,110 

452,510 

400,980 

293,472 

358,865 

83,316 

587,028 

87, .510 
6.5,207 
660,878 


14,644,141 


Pounds. 

75,202 

85.814 

504,983 

327,486 

485,580 

465,199 

77,710 

206,415 

113,362 

11,292 

1,361,825 


Pounds. 


101,819 

’744*630 

’117,078 


10 , 2 % 


13,747,175 


IMPORTS. 


/nfo- 

Argentlna. 

AiLstralia. 

103,380 

152,465 

1,431,980 

60,517 

595,785 

169,931 

687,243 

4.3,627 

86,041 

100,153 

372,395 

18,499 

3.5.3,885 

I 

79 

260,144 

1,091,344 

17,379 

699,701 

156,612 

636,877 

66,930 

British India. 

British South Africa, 

Canada. 

Chile. 

7,385 

700,600 

China. 

Denmark. 

689,472 

Ifcv;;;::;;:: 

France. 

Italy. 

Japan. 

45,226 

101,774 

1,149,743 

6,776 

276,999 

16,477 
110,610 
1,160,151 
166,849 
213,485 


Into— 

Netherlands. 

New Zealand. 

Norway. 

Persia. 

Portugal. 

Singap«»rc. 

Switzerland. 

United Kingdom.... 

United States*. 

Other countries. 

Total. 


16.5,443 
125,924 
101,6.51 
218,703 
79,262 
163 220 
236,403 
.3,707,211 
4,24.5,0;i4 
1,027,604 

37,281 

141,692 

129,930 

17, .392 

136,5.52 

71,843 



267,724 

3,675,608 

6,286,218 

305,010 

243,296 

3,125,674 

5,532,322 


14,249,356 

14,257,960 




1 Not including receipts from Hawaii, amounting to an average for five years 1909-191,3 of 1,089,659,79^m 
1915 to 1,212,360,888, and in 1916 to 1,160,018,550 pounds; and horn Porto Rico, to an average for the five 
years 1909-1913 of 642,628,376, in 1915 to 638,101,561, and in 1916 to 907,373,407 pounds. 
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Table ISb.—‘Sugar production^ of undermentioned countries, campaigns of 1914^15, to 

. 1916-17, 

BEET SUGAR (RAW). 


Country. 


NORTH AMERICA 

United Statesi.... 
Canadai. 

Total. 

EUROPE. 

Austria-Hungary....I 

Belgium. 

Denmark. 

Franc*' •. 

Germany. 


1914-15 


Short 

tons. 

722,0541 

15.6.57 


ma-u 


Short 
tons. 
874,220 
19.7.58 


737.7111 89.3.978 


1.766.215' 1,212,5,30 
22.5,064 124.501 

168,652 138,008 

333,954' 149,S02 

2,755,750, 1,895.9561 


1910-17 


Short 

tons. 

820.6.57 


804,679 


124,339 

205,177 


Country. 


Italy. 

Netherlands >. 
Roumania.... 

Russia. 

Serbia. 

Spain. 

Sweden. 

Switzerland... 


Total. 

Grand total... 


1914-16 

1915-16 

1916-17 

Short 

tons. 

184,084 

316,456 

33,259 

1,917,486 

2,000 

112,231 

169,836 

4,134 

Short 

tons. 

198,414 

263,826 

Short 

tons. 

287,3TO 

1,699,485 

i,600,000 

117,334 

140,340 

2,646 

131,108 

1,984 

8.019.120| 5.942,842 


_1—, 

8,756,831| 6,836,820 




CANE SUGAR. 


NORTH AMERICA. 





Short 

1 Short 

Short 

United States; 

ston. 

tons. 

tons. 

Ix)uisiana. 

243,000 

1 137.500 

304,700 

Texas *. 

4,000 

1 1,120 

7,000 

Hawaii. 

646,000 

1 592,763 

647, (XK) 

Porto Rico. 

346.490 

1 4S3.590 

510.800 

St. Croix 3. 

4,497 

1 16,534 


Central America: 


British Hon- 




diiras. 

840i 




2.926 

3,500 


Guatemala. 

43,108 

49,261 


Nicaragua. 

7.818 

10,000 

15,000 

Mexico 3. 

121,000' 

1 



West Indies; 



British— 

1 



Antigua 

10,248 

9,397 


Barbados... 

32,932 

41,664 

39,536 

Jamaica.... 

25,852 

24,653 


St. Christo- 




I)hor-Nevis 

lo.aso 



Su IvUcia*... 




Trinidad and 




Tobago.... 

6.5.881 

71.939 

79,398 

Cuba. 

2,967,427 

2,967,427 

2,865.3.53 

Dominican Repub¬ 




lics. 

119,000 

140,443 

149,543 

French— 




Giiadaloiipe >.... 

44,000 



Martmique *.... 

44,000 



Total. 

4,739,099 

4,549,791 




SOUTH AMERICA. 




Argentina. 

370.324 

164,572 

92,669 

Brazil. 

*269,000 



Guiana: 

’ i 


British *. 

136,891 

i30,171 


Dutch *. 

13,000 

1 


Paraguay. 

1,694 


Peru. 

289,729 

277,780] 




Total. 

1 

1,080,638 

572,523 . 

) 


EUROPE. 
Spain.. 


Short 

tons. 

6,168 


Short 

tons. 

4.700 


Short 

tons. 

6.239 


ASU. 

British India. 

Formosa. 

H\m\ . 

Java. 

Philippine Islands.. 

Total.... 

AFRICA. 


fe;;::;:;;::: 

Natal. 

Portuguese East 

Africa. 

Reunion. 

Total. 

OCEANIA. 

Australia. 

Fiji. 


Total. 

Total cane 
sugar. 

Total beet and 
cane sugar.. 


2,757,440 

222,000 

60,000 

1,436,818 

421,192 

2,9.50,080 

315,000 

2,941,120 

450,939 

1,411,913 

412,274 

1.760,635 

4,897,450 5,089,287 


83,486 

275,250 

110,176 

45,000 

91,104 

236,465 

129,339 

92,725 

313,600 

128,244 

44,000 





557,912| 4.56,908 


275,381 

106,794 

179,788 

95,831 

336,000 

382,175 275,619 


11,663,442*10,948,808 


20,420,273 

17,885,628 



4 Refined sugar. »Unollicial figures. »Exports. 
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SUGAR—Continued. 

Table 136.— Sugar: Total production of countries mentioned in Table ISl^ 1895-96 to 

1915-16. 


Year. 

Production. | 

Year. 

Production. 

Cano.^ 

1 

Beet. 

1 

Total. 1 

i Cane.^ 

1 

Beet. 

Total. 

1895- 96. 

1896- 97. 

1897- 98. 

1898- 99. 

1899- 1900..'... 

1900- 1901. 

1901- 2. 

1902- 3. 

1903- 4. 

1904- 5. 

1905- 6. 

Short tons. 
3,259,000 
3,171,000 
3,206,000 
3,3.55,000 
3,389,000 
4,084,000 
6,818,000 
6,782,000 
6,909,000 
7,662,000 
7,551,000 

Short tons. 
4,832,000 
6,549,000 
6,457,000 
5,616,000 
6,262,000 
6,795,000 
7,743,000 
6,454,000 
6,835,000 
5, .525,000 
8,090.000 

Short tons. 

8,001,000 
8,720,000 
8,663,000 
8,971,000 
6,651,000 
10,879, (KM) 
14, .561,000 
13,236,000 
13,744,000 
13,187,000 
15,641,000 

1906- 7. 

1907- 8. 

1908- 9 . 

1909- 10. 

1910- 11. 

1911- 12. 

1912- 13. 

1913- 14. 

1914- 15. 

1915- 16. 

Short tons. 
8,365,000 
7,926,000 
8,654,000 
9,423,000 
9,540,000 
10,27.5,000 
10,908,000 
*11,270,200 
>11,316,952 
<10,948,808 

Short tons. 

7,587,000 
7,390,000 
7,350,000 
6,991,000 
9,042,000 
7,072,000 
9, .509,769 
9,433,783 
8,7.56,831 
6,836,820 

Short tons. 
15,952,000 
15,316,000 
16,004,000 
16,414,000 
18,582,000 
17,347,000 
20,518,000 
20,703,983 
20,073,783 
17,885,628 


1 Prior to 1901-2 those figures include exports instead of production for British India. 

* Excluding Costa Rica, Guatemala, and Salvador. 

* Excluding Salvador and St. Lucia. 

* Excluding Cvosta Rica, Guatemala, Salvador, Mexico, St. Christopher, St. Lucia, Guadeloupe, Mar< 
tinique, Brazil, Dutch Guiana, Paraguay, Japan Portuguese East Africa, Reunion, and Australia. 

Table 137 .—Beet and sugar production of undermentioned countries. 


Country and year. 

Factories 
in opera¬ 
tion. 

Sugar 
made, raw. 

Beets used for sugar. 

Average extraction 
of sugar. 

Area har¬ 
vested. 

Average 
yield per 
acio. 

Quantity 

worked. 

Percent¬ 
age of 
weight of 
beets 
used. 

Per short 
ton of 
beets 
used. 

Austria-Hungary: 

Number. 

Short tons. 

Acres. 

Short tons. 

Short tons. 

Per cent. 

Pounds. 

1910-11. 

214 

1,549,102 

918,201 

11.95 

11,038,503 

17.5 

1 281 

1911-12. 

210 

1,180,605 

968,771 

8.18 

8,623, .578 

16.6 

274 

1912-13. 

218 

2,093,439 

1,088,088 

13.00 

13,911,305 

14.8 

301 







P. c. of wt. 

Per ton 




AreacuUi’ 



of beets 

of beets 

Belgium: 



voted. 


Produced. 

produced. 

produced. 

1910-11. 

92 

299,0.35 

148,858 

13.41 

1,996,977 

14.97 

299 

1911-12. 

89 

258,780 

145,119 

11.45 

1,660,872 

15.58 

312 

1912-13. 

88 

309,308 

152,913 

12.47 

1,907,358 

16.22 

324 

1913-14. 

84 

249,395 

1 129,527 

11.85 

1,534,311 

16.25 

325 

Denmark: 








1910-11. 

8 

110,792 



817, .381 

13.66 

271 

1911-12. 

8 

128,032 



809,616 

15.81 

316 

1912-13. 

9 

148,447 

79,986 

14.49 

1,159,369 

12.80 

256 

1913-14. 

9 

179,002 



1,025,140 

17.46 

349 





P.c.of wt. 

Per Ion 




Area har¬ 



of beets 

of beets 

Prance: 


Refined. 

vested. 


Worked. 

used. 

used. 

1910-11. 

239 

717,033 

549,969 

10.76 

6,426,226 

11.80 

236 

1911-12. 

220 

512,986 

655,575 

8.09 

4,669,083 

11.41 

228 

1912-13. 

213 

967,440 

566,539 

12.99 

7,960,926 

13.15 

263 

1913-14. 

206 

790,790 

634,230 

12.24 

6,539,725 

12.09 

242 

1914-15. 

69 1 

333,953 

242.781 

11.92 

2,892,878 

11.54 

231 

1916-16. 

64 

149,801 

146,305 

8.65 

1,265,518 

11.84 

23« 

Germany:' 


Raw. 






1910-11. 

354 

2,770,001 

1,180,913 

14.72 

17,360,003 

15.96 

319 

1911-12. 

342 

1,651,797 

1,247,213 

8.03 

9,987,473 

15.54 

311 

1912-13. 

342 

2,001,564 

1,353,181 

13.56 

18, .344,738 

15.82 

316 

1912-14. 

341 

2.885.672 

1.316,656 

14.19 

18,672.989 

15.45 

309 


1 The production of sugar in Germany, including refined from imported raw sugar, was 2,983,086 ^ort 
tons in 1912-13 and 2,993,704 in 1913-14. 
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S UGAR—Continued. 

Table 137 .—Beet and sugar production of undermentioned countries —Continued. 


Country and year. 

Factories 
in opera¬ 
tion. 

Sufar 
made, raw. 

Beets used for sugar. 

Average extraction 
of sugar. 

Area har¬ 
vested. 

Average 
yield per 
acre. 

Quantity 

worked. 

Percent¬ 
age of 
weight of 
beets 
used. 

Per short 
ton of 
beets 
used. 







P.e. of wt. 

Per ton 




Aren evUi- 



of beets 

of beets 

Italy: 

Number. 

Refined. 

tmted. 

Short tons. 

Worked 

used. 

used. 

1910-11. 

35 

190,901 

124,044 

14.92 

1,698,551 

11.24 

225 

1911-12. 

37 

174,894 

131,260 

13.30 

1,621,760 

10.78 

216 

1912-13. 

37 

218,628 

133,434 

14.40 

1,879,328 

11.63 

233 

1913-14. 

37 

336,823 

152,700 

19.70 

2,994,816 

11.25 

225 

Netherlands: 








1910-11. 

27 

219,947 

138,554 

12.94 

1,678,803 

13.10 

262 

1911-12. 

27 

265,401 

137.388 

16.06 

1.896,187 

14.00 

280 

1912-13. 

27 

315,775 

160,180 

14.99 

2,228,851 

14.17 

283 

1913-14. 

27 

231,073 

149,001 

12.27 

1,705,878 

1.3.55 

271 

1914-15. 

27 

316,346 

156,251 

14.06 

2,193,577 

14.42 

• 288 

191&-16 (preUm.). 

23 

240,828 

139,644 

13.52 

1,756,964 

13.71 

274 

Bussia: 


Rew. 






1910-11. 

276 

2,074,410 

1,631,188 

8.9 

14,437,305 

14.61 

292 

1911-12. 

281 

2,036,990 

1,923,539 

7.8 

14,754,312 

13.84 

277 

1912-13. 

287 

1,361,842 

1,847,313 

6.4 

11,538,078 

11.73 

235 

1913-14. 

293 

1,680,893 

1,756,160 

7.7 

13,436,a58 

12.51 

2.50 

1914-15. 

205 

1,958,975 

1,941,122 

7.4 

13,979,662 

14.01 

280 

1915-16. 

235 

1,697,356 

1,748,466 

7.0 

12,324,612 

13.77 

275 

Spain: 





1910-11. 

33 

68,743 

(») 


632,882 

12.90 

258 

1911-12. 

32 

102,859 

90,787 


872,834 

11.78 

236 

1912-13. 

33 

171,839 

105,213 


1,302,871 

11..33 

264 

1912-14. 

31 

186,680 

146,745 

v'/ 

1,478,114 

12.62 

252 

1914-15. 

(*) 

112,231 

78,642 


813,790 



191M6. 

31 

117,334 

(*) 


921,013 



Sweden: 







1910-11. 

24 

191,713 

86,816 

13.56 

1,218,166 

15.53 

315 

1911-12. 

24 

140,409 

71,790 

14.83 

908, .372 

15.27 

309 

1912-13. 

24 

145,462 

66,900 

13.95 

922,083 

15.59 

316 




Area har¬ 





United States: 


Refined. 

vested. 





1910-11. 

61 

510,172 

398.029 

10.17 

4,047,292 

12.61 

2.52 

1911-12. 

66 

599,500 

473,877 

10.68 

6,062,333 

11.84 

237 

1912-13. 

73 

692,5.56 

555,300 

9.41 

6,2W,377 

13.26 

265 

1913-14. 

71 

733,401 1 

580,006 

9.76 

6,659,462 

12.96 

259 

1914-15. 

60 

722,054 

483,400 

10.9 

5,288,500 

13.65 

273 

1915-16. 

67 

874,220 

611,301 

10.1 

6,1.50,293 

14.21 

267 

1916-17. 

74 

820,657 

66,5,308 

8.90 

6,919,673 

13.86 

277 


No data. 
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SUGAR-—Continued. 

Table 138 .—Cane and sugar production of undermentioned countries. 


Country and year. 

Factories 
In opera¬ 
tion. 

Sugar 

made. 

Cane used for sugar. 

Average 
extrac¬ 
tion of 
sugar. 

Area har¬ 
vested. 

Average 
per acre. 

Quantity 

worked. 

Per ton» 
of cane 
used. 




Acres cuUir 




Argentina: 

Number. 

Short tone. 

voted. 

Short tons. 

Short tons. 

Pounds. 

1910-11. 

(*) 

163,701 

178,060 



C) 

1911-12. 

b) 

198,515 

230,866 


C) 

C) 

1912-13. 

39 

162,313 

232,830 


2,338,594 

139 

1913-14. 

38 

304,389 

283,656 

b) 

3,451,321 

176 

1914-15. 

37 

370,324 

269,833 


4,027,067 

184 

Australia: 



Harvested. 


Produced. 


1910-11. 

53 

253,131 

l(X),237 

22.36 

2,240,849 

226 

1911-12. 

53 

210,292 

101,010 

18.65 

1,884,120 

223 

1912-13. 

50 

144,776 

84,279 

15.09 

1,271,358 

228 

Cuba: 



Cultivated. 




1910-11. 

171 

1,670,151 


C) 

14,7.36,981 

227 

1911-12. 

172 

2,142,420 

b) 


20,679,593 

207 

1912-13. 

171 

2,737,284 

1,.340,1.39 

b) 

25,137,684 

218 

1913-14. 

170 

2,891,281 

1,334,070 

(») 

25,644,949 

226 

Hawaii: 



Harvested. 




1911-12. 

(*) 

595,038 

113,000 

42.0 

4.774,000 

249 

1912-13. 

(‘) 

546,524 

114,600 

39.0 

4,476,000 1 

244 

1913-14. 

46 

612,000 

112,700 

45.0 

1 5,094,000 

240 

1914-15. 

45 

646,000 

113,200 

40.0 

6,185,000 

249 

1915-16. 

(‘) 

592,763 

115,419 

42.0 

4,859,424 

244 

Japan: 



Cultivated. 




1910-11.’J.. 

13 

72,454 

49,166 

18.49 

892,662 

162 

1911-12. 

14 

75,797 1 

52,153 

18.16 

941,5.50 

161 

1912-13. 

17 

68,867 ! 

51,293 

17.15 

879,624 

157 

1913-14. 

16 

72,613 

53,300 

17.91 

954,758 

152 

Java (factory plantations): 



Harvested. 




1910-11/.. 

189 

1,583,178 

321,720 

46.43 

I4,936,a35 

212 

1911-12. 

193 

1,424,657 

336,021 

40.71 

13,679,962 

208 

1912-13. 

191 

1,527,584 

340,739 

45.11 

15,370,765 

199 

Spain: 



Cultivated. \ 




1910-11.1 

27 

22,371 

11,666 ! 

21.9 

258,138 

173 

1911-12. 

23 

17,831 

9,983 

16.5 

167,092 

213 

1912-13. 

21 

14,585 

9,844 

15,6 

153,707 

190 

1913-14. 

22 

8,131 

4,581 

17.4 

79,719 

204 

1914-16. 

(1) 

6,168 

b) 

(1) 


(*) 

1915-16. 

16 

4,700 

2,950 

16.59 

48,937 

IM 




Harvested 




UnltM States (Louisiana): 



for sugar. 




1911-12. 

188 

352,874 

310,000 

19.0 

5,887,292 

120 

1912-13. 

126 

153,573 

197,000 

11.0 

2,102,574 

142 

1913-14... 

153 

292,698 

248,000 

17.0 

4,214,000 

139 

1914-15. 

149 

242,700 

213,000 

15.0 

3,199,000 

152 

1915-16. 

136 

137,500 

183,000 

11.0 

2,018,000 

135 

1916-17. 

150 

303,900 

221,000 

18.0 

4,072,000 

149 


1 No data. 
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SUGAR—Continued. 


Table 139. —Sugar beets: Area and 'production of undermentioned countries^ 1914^1916, 


Country. 


NORTH AMERICA. 

United States. 

Canada. 

Total. 


EUROPE. 

Austria-Hungary: 

Austria. 

Hungary. 

Croatia-Slavoma. 

Bosnla-Herzegovina. 

Total Austria-Hungary . 

Belgium. 

Bulgaria. 

Denmark. 

England. 

France. 

Germany. 

Italy. 

Netherlands. 

Roumania. 

Russia: 

Russia proper. 

Poland. 

Northern Caucasia( Kuban) 

Total Russia, European. 

Spain. 

Sweden. 

Switzerland. 

Total. 

Grand total. 


1 Galicia and Bukowina not included, 
s No ollicial statistics. 

* Exclusive of invaded area, in which 115,900 acres were under sugar beets in 1914. 

* Beets entered in factories up to December 31,1914, for sugar campaign of 1914-16. 


TEA. 

Table 140. — Tea: Intemationaltrade^ calendar years 1909-1916. 

r«Tea'' Includes tea leaves only and excludes dust, sweepings, and yerba matt. See “General note," 

Table 86. J 

EXPORTS. 


[000 omitted.) 


Country. 

Aver¬ 

age, 

1909- 

1913. 

1916 

(Pre¬ 

lim.). 

1916 

(pre- 

dim.). 

Country. 

Aver- 

1909- 

1913. 

1916 

1916 

From— 

Pounds. 

Pounds. 

Pounds. 

From— 

Pounds. 

Pounds. 

Pounds. 

British India. 

267,887 

319,864 


Japan. 

36,823 

41,441 

46,273 

Ceylon. 

Cnina. 

189,016 
197,997 

233,474 

204,672 

Singapore. 

Other counlrlos. 

2,575 

6,991 

6,174 

Tliitnh Tfidlnct 

46 676 

105,305 






Formosa. 

231640 

22,816 


Total. 

770,604 

1 

728,074 




Area. 


Production. 


1914 

1915 

1916 1914 

1915 

1916 

Acres. 

Acres. 

Acrea. Short tons. 

Short tons. 

Short tons. 

483,000 

611,000 

66.5,308 5,585,000 

6,511,000 

6,228,000 

12,000 

18,000 

1.5,000 109,000 

141,000 

71,000 

49>,000 

629,000 

680,308 5,694,000 

6,652,000 

6,299,000 

1600,000 

>43.5,000 

(*) > 7,468,000 

n 


439,000 

266,000 

(2) 4,42.5,000 

2,743,000 


d) 


b) (=) 

(*) 

* 

d) 

d) 

(2) (2) 

(2) 

b) 

i 1 

(2) 

. 

(2) 





130,000 

109,000 

(“) (=) 

(=) 

(2) 



(») (=) 

(2) 


d) 

79,000 

77,782 1,066,000 

910,000 

y) 

2,000 

2,000 

151 (2) 

(2) 

bj 

«331,000 

>208,000 

> 188,876. >4,13.5,000 

>1,66.3,000 

>2,105,283 

1,406,000 

917,000 

i (2) 18,6:»0,(XX) 

(=) 

(2) 

1 101,000 

123,000 

123, a56 1,488,000 

1,639,000 

1,486,231 

156,000 

140,000 

1.57,262 2,198,000 

1,889,000 

2,115,093 

1 37,000 

34,000 

. 

30,411 248,000 

204,000 

(2) 

1,873,000 

1,871,000 

(2) ! 13,716,000 

(') 

(2) 


(2) 

(2) 1 (2) 

(2) 

b) 

10,000 

11,000 

(2) 1 72,000 

(2) 

(2) 

1,883,000 

1,882,000 

1,635,000 1 13,788,000 

(2) 

(2) 

79,000 

(*) 

134,212 1 < 709,000 

-y— 

829,912 

80,000 

79,000 

• (2) 1 967,000 

8.56,000 


2,000 

2,000 

1,977 1 30,000 

28,000 

h,m 



1 
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TEA—Continued*. 

Table 140.— Tea: International trade^ calendar years 1909-1916 —Continued. 

IMPORTS. 


Coimtry. 

Aver¬ 

age, 

1909- 

1813. 

1915 

(pre¬ 

lim.). 

1916 

Country. 

Aver¬ 

age, 

1909- 

1913. 

1915 

lim.). 

1916 

Into— 

Argentina. 

Pounds. 

3,890 

3r,,442 

3,424 

8,002 

5,544 

37,927 

3,505 

18,890 

6,742 

2,806 

3,295 

Pounds. 
a 3,012 
44,295 

Pounds. 

3,349 

Into- 

Germany. 

Pounds. 
8,964 
11,383 
7,542 
9,446 
157,704 
6,009 
293,045 
98,897 
34,294 

Pounds. 

Pounds. 

Amtralia. 

Aiistriar-Hungary. 


15,678 

9,150 

18,045 


New Zealand. 

British India. 

12,101 
6,664 
42,85.5 
3,017 
24,337 
16,441 
6,260 
2,148 


Persia. 


British South Africa._ 

6,479 

36,678 

Russia. 

184,708 

172,843 

Canada. 

Singapore. 

Chile. 

United Kingdom. 

317,429 

106,106 

19,789 

302,416 

104,767 

China. 

30,944 

United States. 

Dutch East Indies. 

Other countries. 


5,830 

Total. 


French Indo-('hlna. 

756,751 

803,990 







1 Imports from Java and Madura only. 


Table 141.— Tea: Wholesale price per pound, on New York market, 1912-1917. 
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> COFFEE. 

Table 142. — Coffee: International trade^ calendar years 1909-1916. 

{The item of coffee comprises unhullod and huUod, roasted, ground, or otherwise prepared, but imitation 
or ''surrogate” coffee and chicory are excluded. See ” General note/' Table 85.] * 

EXPORTS. 

1000 omitted.] 


Country. 

Average 

190^1913 

1915 

(prelim). 

1916 

itr 

0 

Country. 

Average 

1909-1913 

1915 

(prelim). 

1916 

From— 

Relgiiim. 

Pounds. 

33,626 
1,672,282 
27,780 
104,398 
27,515 
54,148 
85,951; 
61,943 
8,263 
48,991 

1 

Pounds. 

Pounds. 

From— 

Netherlands. 

Pounds. 

189,288 

19,033 

62,830 

4,700 

44,251 

111,326 

52,022 

Pounds. 

371,777 

20,134 

67,162 

147,748 

23,044 

78,829 

Brazil. 

British India. 

C/Olombia. 

2,256,818 

22,441 

149,423 

26,918 

,117,494 

80,655 

172,474 

Nicaragua. 

Salvador. 

Singapore. 

Costa Rica. 

Dutch East Indies.... 
Guatemala. 

HjuH 


United Statosi. 

Venezuela. 

Other countries. 

Total. 

47,226 

137,967 

30,595 

38,279 

Jamdea. 



2,608,347 

3,328,610 


Mexico. 






IMPORTS. 


Into— 

Argentina. 

A ustria-H ungary. 

28,1251 36,142 

128,304 . 

32,836 1 

Into— 

Norv’ay. 

Russia. 

29,309 
26,073 
6,000 
29,316 
71,486 
26,029 
28,581 
907,899 
10.3, .377 

53,219 

21,012 

51,063 

9,801 

Belgium... 

in; 738 . 

.1 

Singapore. 

British South Africa. 
Cuba. 

26,445, 32,275 
24,9061 21,215 
33,102,. 

28,905 j 

Spain.. 

Sweden. 

35,219 

36,120 

Denmark. 


Switzerland. 

29,092 

32,723 

1,228,762 

121,190 

43,883 

29,021 

1,166,888 

gOTt . 

Finland. 

France. 

UpriTiftTiy 

15,6.54 18,701 

28,6241 28,830 
245,752' 305,409 

.309 965 

16,640 
15,388 
337,308 1 

United Kingdom. 

United States. 

Other countries. 

3'otal. 

Italy. 

Nelherlands. 

58’278 88,119 

28.3,033| 441,4(G 

107,948 1 
196,238 I 

2,61!, 596 

2,493,300 



J Chiefly from I’orto Kk-o. 
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COFFEE—Continued. 

Tabie 143.—Co/ec; Wholesale price per pounds on (he New York and New Orleans 

markets, im-im. 
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OIL CAKE AND OIL-CAKE MEAL. 

Table 144 .—Oil cake and ail-cake meal: Jntematianal trader calendar years 1909-1916, 

[The class called here '*oil cake and oil-cake meal” includes the edihle cake and meal remaining after mak¬ 
ing oil from such products as cotton seed, flaxseed, peanuts, corn, etc. Bee ^General note,” Table 85.) 

EXPORTS. 

[000 omitted.] 


Country. 

Average, 
1900-1913. j 

1915 

(prelim.). 

1916 

(prelim.) 

Country. 

Average, 

1909-1913. 

1915 

(prelim.). 

1916 

From— 

Argentina. 

Pounds. 
42,587 
124,873 
155,373 
268,64S 
51,370 
147,468 
15,777 
161,624 
476,863 
625, lOS 

Pounds. 

46,215, 

Pounds. 

.39,912 

From— 

Italy. 

Pounds. 

55,115 

33,764 

219,819 

1,453,413 

181,798 

1,704,124 

83,814 

5,681,538 

Pounds. 

12,660 

Pounds, 

32,463 

Belgium_. 



Netherlands. 

32,903 
176.460 
25,829 
1,458,452 
67,112 

2,843,545 


British India. 

Canada. 

China. 

Denmark. 

32,73rt 

164,21^ 

31,707 
113,330 

Russia. 

United Kingdom.... 

United States. 

Other countries. 

160,630 

3,867 

1951,141 

Kgypt. 

Franoe. 

Germany. 

246, i83 
244,888 

185,731 

248,495 

Total. 



IMPORTS. 


Into— 



53,673 
543,648 
7,752 
1,002, ,329 
2, .509 

.L 



1 


Canada. 

Denmark. 

22,2i5 

14,730 

Dutch East Indies... 

1 &36'. 


Finland. 

2.^3.J3 

88 8101 

127,177 

Franco. 

Germany. 

288,968 

1,686,416 

10,550 

8,344| 

4,150^ 

Italy. 

6,^1 

885 


Into— 

Japan. 

Nelherl.^nds. 

Norway. 

Sweden. 

Switrerland. 

United Kingdom.... 
Other countries. 

Total. 


189,868 
707,116 
55,112 
346,754 
69,352 
790,865 
31,757 

197,822 
598,236 
71,160 

38,226 

936,681 

19,373, 

5,812.002 

1,987,601 


^ Java-M^ura only. 


461,341 

72,100 


68,447 

636,125 


ROSIN. 

Table 145.— Rosin: International tradcy calendar years 1909-1916, 

[For rosin, only the resinous substance known as ”ro8in” in the exports of the United States, is taken. 
See ” General note,” Table 86.) 

EXPORTS. 

[000 omitted.) 


Country. 

Aver¬ 

age, 

1909- 

1913. 

1915 

(pre¬ 

lim.). 

1916 

^prelim.). 

Country. 

Aver¬ 

age, 

1909- 

1913. 

1915 

1016 

lES 

Fronts 

Auslria-nun;;,ary. 

Pounds. 

2,205 

32,8:10 

Pounds. Pounds. 

From— 

Spain. 

Pounds. 

20,07:4 

655,520 

1,568 

Pounds. 
29,366 
387,194 
7,616 

Pounds. 

22,822 

515,848 

Belgium. 


Cnltcd States . 

France. 

118,286 

50,110 

10,423 

59,366 

118,667 

71,777 

Other countries. 

rjprtYUvny 



Greece. 

7,308 

4,324 


Total. 

950,381 

5SA,m 


Netherlands. 











IMPORTS. 


Into — 


Argentina. 

Australia. 

Austria-Hungary.. 

Belgium. 

Brazil. 

British India. 

Canada. 

Chile. 

Cuba. 

Denmark. 

Dutch East Indies. 

Finland. 

France. 

Germany. 


32,719 

13,724 

75,705 

45,487 

20,709 

35,998 


47,16:4 
36,905 
6,171 



40,682 

3,914 

27,314 

4,200 

6,391 

40,714 

25; 506 
7,410 
4,123 

28,882 


3,236 


15,039 

‘15,104 
6,103 
560 


6,027 

2,432 

233,100 

9,630 

707 




Into— 

Italy. 

.34,171 
10,073 
73,991 
6,732 
5,004 
68,429 
1,162 
1,827 
4,983 
166.076 
18,734 

54,541 

17,800 

18,471 

13,395 

43,915 
30,182 

Japan. 


Norway. 

11,074 

Roum wia. 

Russia. 

23,628 

58,109 

Borhia. 

Spain. 

422 

7,723 

176,360 

14,266 

356 

7,852 

184,986 

Switzerland. 

United Kingdom. 

Other countries. 

Total. 

000,441 

495,088 





I Importeirom JaYarMadora only. 













































































































Statistics of Turpentine and Itidm Rubber, 


TURPENTINE. 

TabXjB 146 .—Turpentine (spirits): International trade, calendar years 1909-1916. 

I*‘Spirits of turpentine’’includes only “spirits "or “oil" of turpentine and, for Russia, sltfpidar; it excludes 
crude turpentine, pitch, and, for Russia, terpentin. See “ General note," Table 85.) 

EXPORTS. 

[000 omitted.] 


Country. 

Aver¬ 

age, 

1909- 

1913. 

1915 

(pre¬ 

lim.). 

1916 

tt). 

Country. 

Aver¬ 

age, 

1909- 

1913. 

1915 

(pre¬ 

lim.). 

1916 

(pre- 

1am.) 

From— 

Gallons. 

Gallons! 

Gallons. 


Gallons. 

Gallons. 

Gallons. 

Belgium. 

1,144 



Spain. 

IJnited State.s. 

1,156 

922 

1,114 

France. 

2,594 

1,466 

991 

17.868 

10,624 

9,544 

Germany. 

fiArliinrlQ 

460 

2 750 

38 

1 4 

Other countries. 

649 

376 


IcUlliS. 

Russia. 

21322 

1 _ 

95 

5 

Total. 

28,943 

13,521 



Into— 




Into — 




Argentina. 

554 

524 

500 

New Zealand. 

178 

'130 


Australia. 

564 

791 


Russia. 

273 

192 

160 

AustriOrHungary. 

2,581 



Sweden. 

134 



Belgium. 

1,932 



Switzerland. 

466 

395 

455 

Canada. 

1,175 

1,113 

1,135 

United Kingdom. 

7,782 

7,446 

5,937 

Chile. 

Germany. 

Italy. 

Netherlands. 

198 

9,368 

940 

3,998 

114 


Other countries. 

1,057 

911 

968 

1,155 

754 

6 

Total. 

1 

31,200 

13,739 



INDIA RUBBER. 

Table India rubber: Internatiotuil trade, calendar years 1909-1916. 

[Figures for India rubber include “India rubber,” so called, and caoutchouc, caucho,jebe (Peru), (Mex 
ico), borracha, ma/ttaranduba, mangabeira. mankoba, sorm and seringa (Brazil), gomelastick (Dutch East 
Indies), caura, ser nambi (Venezuela^. See “ General note," Table 85.1 

EXPORTS. 

[000 omitted.] 

W15 1016 1915 1918 

Cu^try. ^ ^ gpr,. Country. ^ 


Pounds. Pounds. Pounds. 
. 5,620 . 


Angola. 5,620 . 

Belgium Kongo. 7,755 . 

Belgium. 20,749 . 

Bolivia. 8,395 11,144 

Brazil. 84,938 77,525 

Ceylon. 10.953 . 

Dutch East Indies. 7,679 44 3-18 

Ecuador. 1,040 561 | 

France. 21,615 5,148 

French Guiana. 3,937 .. 

French Kongo. 8,797 .. 


Gold Coast. 2,393 

Ivory coast. 2,740 


Country. 

Aver¬ 

age. 

1909- 

1913. 

1915 1916 

(pre- (pre¬ 
lim.) iTm.) 

From— 

Pounds. 

Pounds. Pounds, 

Kameran. 

6,409 


Mexico. 

14,262 


Netherlands. 

7,172 

414 . 

Peru. 

5,030 

7,498 . 

Senegal. 

1,087 


Singapore. 

Nigeria. 

5,843 

3,a'vl 


Negri Sembilan. 

3,995 

18,318 . 

Perak. 

7,313 

37,325 . 

Selangor. 

13,736 

43,053 . 

Venezuela. 

772 

310 . 

Other oountrios. 

28,936 

10,418 . 

Total. 

289,064 

256,708 . 


Austria-Hungary. 6,696 . 

Belgium. 26,891 . 

Canada. 3,945 9,731 

Franoe. 82,704 29,317 

G^many. 42,004 . 

Italy. 5,881 11,833 

SetSxB&ida . 10,823 6,900 


19,131 

43,141 

100,180 

12,424 

20,V61 

33,760 

221,482 

6,940 

302,810 

849,783 


Total. 
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SILK. 


Table 14.%,^Production of raw silk in undermentioned cmntriea, 191^-1916. 
[Estimates of the Silk Merchants’ ITnion of Lyons, France.] 


Country. 

1912 

1913 

1914 

1915 

1916 

Western Europe: 

Italy. 

France. 

Spain. 

Austria. 

Hungary. 

Total. 

Levant and Central Asia: 

Bioussa and Anatolia.I 

Syria and Cypnis. 

Other Provini'es of Asiatic Turkey... 

Turkey in Euroiie*. 

Saloniki and Adnanople. 

Ponrtda. 

9,a>0,000 

1 , in, 000 

i 172,000 

I 410,000 
238,000 

Pounds. 

7,804,000 

772,000 

181,000 

331,000 

271,000 

Pounds. 

8,950,000 

893,000 

161,000 

388,000 

278,000 

Pounds. 

6, .349,000 
287,000 
121,000 
187,000 
14.3,000 

Pounds. 
7,96.4,000 
48.'), 000 
19.8,000 
187,000 
14.3,000 

10,983,000 

9,359,000 

10,670,000 

7,087,000 

8,976,000 

811,000 

882,000 

254,000 

573,000 

320,000 
110,000 
871,000 
500,000 1 
569,000 

1,025,000 

1,080,000 

298,000 

187,000 

761,000 

948,000 

242,000 

132,000 

386,000 

772,000 

143,000 

66,000 

386.000 

772,000 

14:4,000 

66,000 

Balkan States (Bulg^ia, Seilna, and 

Roumania). 

Greece, Saloniki,i and Crete. 

Canrasus. 

Persia (exports). 

Turkestan (exports). 

Total. 

Far East: 

China- 

Exports from Shanghai. 

E.xports from Canton. 

Japan- 

Exports from Yokohama. 

British India— 

E xports from Bengal and Cashmere 
Indo-(’hina— 

Exports from Saigon, Haiphong, 
etc. 

Total. 

Grand total. 

298,000 

408,000 

849,000 

•163,000 

496,000 

386,000 

309,000 

791,000 

176,000 

187,000 

220,000 

213,000 

276,000 

77,000 

110,000 

220,000 

213,000 

276,000 

77,000 

110,000 

4,92.3,000 1 

5,104,000 

3,936,000 

2,293,000 

2,293,000 

14,198,000 

4,98:1,000 

23,957,000 

370,000 

33,000 

12,709,000 

6,063,000 

26,720,000 

249,000 

26,000 

9,116,000 

4,23.3,000 

20,922,000 

76,000 

35,000 

12,0:47,000 

4,068,000 

26,466,000 

192,000 

29,000 

10,340,000 

5,346,000 

29,431,000 

254,000 

7,000 

43,541,000 

45,767,000 

34,381,000 

42,792,000 

45,378,000 

59,447,000 

i 

60,230,000 

48,986,000 

52,172,000 ‘ 

56,047,000 


* Prior to lOl'i Tarkoy in Europe included the Vilayet of Saloniki, which now belongs to Greece. 


Table 149. — Total ‘production of raw silk in countrus mentioned in Table 148,1900-1916. 


Year. ' 

Production. 

Year. 

PrcKhiction. 

Year. 

Production. 

i 

1900.. 

Pounds. 

40,724,000 

42,393,000 

41,368,000 

39,981,000 

4.5,195,000 

41,513,000 

1906. 

Pounds. 

48,106,000 

48,634,000 

63,087,000 

54,035,000 

54,002,000 

54,167,000 

1912. 

Pounds, 

59,447,000 

60,230,000 

‘48,986,000 

1 52,172,000 

56,647,000 

1901.1 

1907. 

1913 . 

1902.1 

1908. 

1914. 

1903.1 

1909. . 

191.5 .. 

1904. 

1910. 

1916 f preliminary).. 

1905. 

1911. 
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WOOD PULP. 

Table 150. —Wood pulp: International trader calendar yean 1909-1916. 

[All kinds of pulp from wood have boon taken for this item, but no pulp made from other fibrous sub* 
stances. See “ Cenoral note/’ Table 85.] 

EXPORTS. 

[000 omitted.] 


Country. 


Average, 

11909-1913. 


1915 

(prelim.). 


1916 

(prelim.), 


Country. 


Average, 

1909-1913. 

1915 

(prelim.). 

1916 

(prelim.). 

Pounds. 

1,822,023 

13,072 

24,309 

75,486 

Pounds. 

Pounds. 

22,877 

40,575 

62,697 

14,671 

80,046 

4,938,507 

2,684,287 


56,072 

92,770 

9,615 

21,059 

1,891,006 

1,007,239 

85,052 

176,830 

114,325 

234,553 

150,495 

21,839 

2,131,945 

1,145,717 

170,13.3 

25,704 

1,474,054 

1,367,529 

4,8.56,963 
_j 

4,689,421 



From— 

Austrla-ilungary.. 

Belgium. 

Canada. 

Finland. 

Germany. 

Norway. 

Russia. 

Into— 

Argentina. 

Austria-Hungary.... 

Belgium....!. 

Denmark. 

Franco. 

Germany. 

Italy. 

Japan. 

Portugal. 


Pounds, 

205,364 

80,647 

606,203 

236,881 

384,709 

1,437,078 

52,735 


Pounds, 


Pounds. 


728,341 

221,420 


1,117,796 
' 223,139 


1,618,363 

14 


1,522,991 


From— 

Sweden. 

Switzerland.... 
United States.. 
Other countries 

Total.... 


IMPORTS. 


52,016 
13,366 
291,251 
110,866 
836,899 
112,660 
179,267 
79,260 r 
18,662 


33,679 


623,620 


135,084 

.x^^9»«07 

16,942 


49,128 


798,674 


144,333 

128,271 


Into— 

1 . 

Spain. 

Sweden. 

Switzerland. 

United Kingdom 
United States.... 
Other countries.. 

Total. 














































LIVE STOCK, 1917, AND MISCELLANEOUS DATA. 

FARM ANIMALS AND THEIR PRODUCTS. 

Table 161. — Live stock in principal and other countries. 


[Latest census or other oihcial figures available, vith comparison for earlier years. Census returns are In 
Italics; other oificiu figures are in roman typo.B 

PRINCIPAL COUNTRIES. 
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Yearhook of the Department of Agriculture, 

Table 151. —Live stock in principal and other countries —Continued. 
PRINCIPAL COUNTRIES—Continued. 


Country. 

Date. 

Cattle. 

Buffa¬ 

loes. 



Thou- 

Thou- 



sand. 

sand. 


June 30,1917 

5,968 



Juno 30! 1916 

5,917 



Juno 30,1915 

6,066 



June l,vni 

6,633 



June SI, tool 

6,676 



mi 

4,l£l 



1881 

3,616 


Denmark. 

Fib. 1,1917 

3,4-3 



Fib. £9,1916 

£,z90 



May 16,1916 

£,417 



July 16,19U 

£,463 



July 16,1909 

£,£54 



July 16,1903 

1 , 84 b 



July 16,1898 

LUS 


Finland. 

1910 

1,573 

*120 


1905 

1,481 

*142 


1900 

1,428 

*119 


1890 

1,305 

*86 


•July 1,1917 

12,143 



•Dec. 31,1916 

12,342 



«l)oc. 31,1915 

12,514 



•Dec. 31,1914 

12,668 



Dec. 31,1913 

11 <S07 



Dec. 31,1910 

H,533 



Dec. 31,19(K) 

11,521 



Nov. S0,189£ 

13,709 



188£ 

12,997 



186£ 

12,812 



Dec, 1,1916 

£0,317 



Dec. 1,19U 

£1,829 



Dec. 1,1913 

£0,994 



Dec. £, 191£ 

£0,182 



•Dec. £,1907 

£0,631 



Dec. 1,1904 

19,332 



Dec. 1,1900 

18,940 



Dec. 1,1897 

18,491 



Dec. 1,189£ 

17,856 



Jan. 10,1883 

15,787 


Greece. 

1914 

300 

(D 

India: 




British. 

1911-15 

6128,310 

•19,025 


1913-14 

6125,042 

«18,235 


MlO-ll 

694,664 

• 16,628 


1901-5 

677 , 111 

•12,871 


1899-1900 

•72,666 

• 12,120 


1894-95 

•67,045 

•11,826 

Native States •... 

1913-14 

• 12, 236 

•1,765 


1900-10 

•10,391 

•1,559 


1904-5 

• 8,178 

•1,317 


1900-1 

•7,397 

•1,228 

Italy. 

i9l4 

6,646 ! 


3far. 10,1908 

6,199 

19 


Feb. IS,1881 

4,779 

11 

Japanese Empire; 




Japan. 

Dec. 31,1915 

1,388 

n) 


Doc. 31,1914 

1,387 

0) 


Doc. 31,1913 

1,389 

m 


Dec. 31,1910 

1,384 

v) 


Doc. 31,1905 

1,168 



Dec. 31.1900 

1,261 


Chosen (Korea)... 

Dec. 31,1914 

1,338 



Doc. 31,1913 

1,211 

0) 

1 

Doc. 31,1910 

704 

(>) 

Formosa(Talwan) 

Dec. 81,1915 

3{ 

7 


Dec. 81,'1914 

2 

398 


Deo. 81,1905 j 

(•) 

341 

Uexico. 

June 80,100£ 

S,14£ 



I No oindal statistics. 

* Reindeer. 

• Excludes invaded area. 
4 Including army hones. 

























































Statistics of Farm Animals and Their Products. 

Table 151 .—Live stock in principal and other countries —Continued. 
PRINCIPAL COUNTRIES-Continued. 
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Coontry, 

Date. 

Cattle. 

Buffa¬ 

loes. 

Swine. 

Sheep. 

Goats. 

Horses. 

Mules. 

Asses. 




Thou- 

Thou- 

Thou- 

Thou- 

Thou- 

Thou- 

Thou- 

Thou- 




sand. 

sand. 

sand. 

sand. 

sand. 

sand. 

sand. 

sand. 

Netherlands . 

Mar.\ 




521 


(W 

(») 

V) 

V) 


Apr.) 

May, 1915 

2,390 


1,487 

(0 

\ ) 

(') 

(0 


Jnno. 1013 

2,097 


L350 

W2 

^2 

334 

h) 

h) 


Uny m 
June iOt 

191o\ 

2,027 


1,260 

889 

224 

227 

V) 

V) 

f 

Dec. 31,1904 

1,691 


862 

607 

166 

295 

V) 

V} 


Dec. 31,1900 

1,656 


747 

771 

180 

295 

V) 

0) 


Doo, 31,1890 

1,533 


679 

819 

165 

273 

V) 

0) 


Jan. 31'1917 

2) 503 


278 

24,753 


367 



Jan. 31,1916 

2,417 


298 

24,788 

17 

371 

(») 

V} 



2,om 


S45 


6 

m 




A nr fin' 

1 


2i,996 





A nr. an'ionA 1 




19,131 






Oft. 


1,811 


250 


327 

(0 

(D 


A nr. 30.1000 ' 



19,355 

(i) 




1000 

1,2.57 


251 

)i\ 

266 

V) 

(*) 


Apr.*, 

1895 



19,827 

(*) 




189.5 

1,048 


^6 

m 

237 

C*) 

(I) 


mi 

8S2 


809 

18,128 

9 

211 

0 

0 

Norway. 

Sept. 30,1916 

1,119 


221 

1,281 

230 

189 

0 

0 


Sept. 30,1915 

1,121 

VI 

209 

1,330 

240 

186 

0 

0 


Sept. 30,1914 

1,146 

V) 

228 

1,327 

237 

182 

0 

0 


Sopt. 30,1910 

1,134 

h) 

334 

' 1,398 

288 

168 

0 

0 


8tpL 80,1907 

1,089 

*148 

807 

1,891 

296 

164 

0 

0) 



1900 

9.50 

M09 

165 

999 

215 

173 

0 




1890 

1,006 

U70 

121 

1,418 

272, 

151 

0) 

(1) 



1915 

6,249 


61 

600 

87 

478 

17 

18 



190B 



87 

222 

50 

218 

9 

6 



1889 

2,281 


24 

214 

82 

m 

8 

4 



1886 

710 


12 

82 

It 

62 

2 

2 

• 


1877 

201 


8 

7 


21 

1 

2 

Philippine Islands.... 

Dec. 31,1910 










Dec. 31, 

1915 

534. 

1,222 

2,521 

129 

644 

223 

V) 

V) 


Dec. 31,1910 

270 

757 

1,682 

94 

441 

143 


Vl 


Dee. SI, 

1902 

m 

641 1 

1,179 

80 

124 

144 

0 

V) 

Portugal. 

Oct., 

1906 

701 

V} 

1,111 

8 078 

1,084 

88 

58 

144 



1870 

625 

0 

971 

2,977 

987 

87 

51 

188 

Rouraania. 

April, 

1916 

2,938 

1,382 

7,811 

301 

1,219 

(») 

12 



1911 

2,667 

1,021 

5,269 

187 

825 


i 



1907 

2,585 

1,124 

5,105 

191 

808 


j 


Dec., 

1500 

2.546 \ 44 

1,709 

5,656 

2SS 

884 

1 1 ( 7 



1890 

2,620 

926 

6,002 

210 

596 


1 



1884 

2,376 

886 

4,665 

245 

533 


2 

Russian Empire: 











Russia, European 


1914 

32,704 

0) 

11,581 

37,240 

(0 

22,529 

0 

(0 



1913 

31,974 

<605 

13,458 

41.426 

873 

22,771 

6 

7 



1910 

31,315 

<462 

12,049 

40,734 

857 

21,868 

6 

2 



1900 

31,661 

<350 

11,761 

47,628 

1.017 

19,744 

1 

2 



1890 

25,528 

ri) 

9,554 

46,052 

(d 

19,779 

(») 

(*) 



1881 

22,122 


9,265 

45,522 

1,157 

15,534 


0 

Poland. 


1914 

2,014 

v) 

452 

666 

b) 

1,098 

0 

0 



1913 

2,011 

(’) 

491 

683 

9 

1,116 

0 

(*) 



1910 

2,301 

0 

612 

1,050 

9 

1,222 

v) 

(1) 



1900 

2,823 

(!) 

1,402 

2,823 

11 

1,392 

0 

1 



1890 

3,013 

0 

1,499 

3,766 

(^) 

1,207 

0 

V) 



1881 

5,055 


706 

3,376 

10 

1,037 

0 

C) 

I^ussia, Asiatic (33 











governments of 











the Caucasus, 











Central Asia, 











and Siberia).... 


1914 

17,334 

V} 

2,962 

84,468 

V) 

11,346 


V} 



1913 

18,404 

0) 

2,895 

38,696 

4,791 

11,969 

0) 

0) 

Serbia. 

\ Dee. 81,1910 

967 

7 

866 

8,819 

611 

158 

1 

1 


Dee, 81,1906 

968 

7 

908 

8,160 

510 

174 

, 1 

1 

Spain. 


1916 

3,071 


2,814 

16,012 

8,207 

489 

913 

839 



1914 

2.743 


2,810 

16,128 

3,265 

525 

984 

841 



1918 

2,879 


2,710 

16,441 

8,894 

542 

948 

84B 


Deo. 81,1010 

2,369 


2,424 

16,117 

3,216 

620 

886 

868 


Deo. 31,1906 

2,497 


2,080 

13,481 

2,440 

440 

802 

744 


1 

1891 

2.218 


1.928 

13.369 

2.534 

397 

768 

764 


1 No offloial statistics, 
s Reindeer. 


•Less than 600. 
«Deo. 31,1013. 
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Table 151.—Zm stock in principal and other couwiric«—Continued. 



I No olllolal statistics 


i Reindeer. 
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Statistics of Farm AnimcHs ard Thar Products. 


Table 161.-—JWre stock in principal and other counirw^.—Continued. 
OTHER COUNTRIES. 


Country. 


Date. 


Asorcs and Madeira 

Islands. 

Basutoland. 


1900 

1911 


Bechuanal and Proc> 

tw-torato. 

Bolivia. 

British Guiana. 

Ceylon. 

Chile. 

Colombia. 

Costa Rica. 

Cuba. 

Cyprus. 


Mar. 


Dec. 


Dec. 

Mar. 


1911 

1913 

31,1916 

1915 

31,1914 

1915 

1915 

31,1916 

31,1916 


Dutch East Indies: 
Java and Madura. 


Other Possessions 

Dutch Guiana. 

East Africa Protec¬ 
torate. 


FaSdand Lsl^ds 
Faroe Islands.... 


Fiji. 

French Guiana. 

French Indo^’hiua: 

Annam. 

Cochin-China. 


Gambia. 

Guam.. 


1913 

1905 


Mar. 31,1915 
1916 
1915 

1914 

1915 
1914 

1914 

1914 

1907 

1913 


Guatemala. 


Dec. 31,1915 


German East Africa.. 
German S. W. Africa.. 

Honduras. 

Iceland. 


1913 

1913 

1914 
1914 


Jamaica. 

Luxoraburg. 

Madagascar. 

Malta. 

Mauritius. 

Morocco: 

Western. 

Eastern. 

Newfoundland. 

Nicaragua. 

Nyasaland Protector¬ 
ate. 

Panama. 

Rhode.sia. 

Salvador. 

Siam. 

Straits Settlements... 

Swaziland. 

Togo*. 

Trhiidad and Tobago. 
Tunis..7... 


1916 

Dec, SI,ms 
Doc. 31,1915 
Mar. 31,1916 

ms 

1915-16 

1915-16 

1911 

1908 

1910 
1916 

1911 
1906 

Jan. 1,1916 
1914 

Mar. 31,1916 

1913 

1914 

Apr. SO, 1918 


Uganda Protectorate • 1914 

Venezuela. , 1912 


Cattle. 

Thou- 

sand. 

89 

Buffa¬ 

loes. 

Swine. 

Sheep. 

Thou¬ 

sand. 

87 

1,S89 

Goats. 

Horses. 

Mules. 

Asses. 

Thou¬ 

sand. 

Thou¬ 

sand. 

93 

0) 

Thou¬ 

sand. 

38 

C) 

Thou¬ 

sand. 

2 

88 

Thou¬ 

sand. 

3 

0) 

Thou¬ 

sand. 

0 

C) 

4S7 • 

SH 

(») 

SS 

1,7 

8 

4 



SO 




98 


14 

22 

15 

1 

2 

6 

1 1.501 1 

70 

90 

183 

4 

0) 

0) 

1,944 


229 

4,545 


458 

42 


3^035 


711 

16 

4 

526 

201 

139 

333 


63 



52 

(*) 

(*) 

3,962 


0) 

0) 


750 

58 

3 

63 


35 

282 

228 

70 



4. 

"86 

C) 

0) 

(0 

274 

0) 

0) 

449 

~447 

0) 

0) 

0) 

119 

0) 

0) 

900 

0) 

4 

0.555 

4,020 

2 

0) 

0) 

493 

515 

9 

688 

263 

34 

17 

526 

8 



691 


4 

0) 

C) 

4 


(1) 

112 

C) 

1 



59 



2 

12 

7 



400 


(‘) 

150 

140 

3 

(•) 

0) 

215 

(*) 

(>) 

0) 

0) 

(0 

C) 

0) 

109 

242 

709 



C) 

0) 

0) 

81 "■ 



i 

4 




5 

C) 

0) 1 

0) 1 

0) 


h) 

. 620 1. 

103 

383 

57 

116 



3,994 

6 

6,440 

25 

(») 

(>) 

2j 

206 

8 

555 

517 

16 

14 

489 


180 

6 

23 

6S 

25 

25 



585 

1 

47 

_____ 


115 



11 

250 

r 47 

21 

109 


1S7 

6 

10 

19 

1 (•) 

0) 


116,606 

666 

299 

171 

3 

1 


5 

4 

19 

20 


9 


41 


17 

9 

37 

9 

1 

0) 

856 


29 

4,051 

1,226 

97 

42 

251 

23 


0) 

664 

285 

0) 



S9 


97 

98 

17 

14 

*) 

0 

m 


19 

(») 

1 

98 

6 

1 

1 82 

24 

30 

131 

(») 

(») 

(«) 

1 200 


30 


5 

15 

2 


1 500 

9 

SOO 

609 


90 

284 


423 

21 

0) 

74 



2,337 

2,120 

(i) 



105 

0) 

0) 

40 

113 

35 

18 

2 

M 


I 100 

9 

1 250 

1 



65 

0) 

0 ) 

0) 



0) 


13 


9 

2 

6 

5 

5 

(*) 

940 


10 

1,14S 

699 

SI 

15 

«4 

845 

1 

i 678 

(•) 

(•) 

(») 

2,aM 1. 

1,618 

177 

1,667 

191 

80 

313 


No official statistics. 


I Less than 500. 
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Table 152 .—Hides and skins: International trade^ calendar years 1909-1916. 

(This table gives the classification as found in the original returns, and the summary statements for ^^All 
countries" represent the total for each class only so far as it is disclosed in the original returns. The 
following kinds are included: Alligator, biilTalo, calf, camel, cattle, deer, goat and kid, horse and colt, 
kangaroo, mule and ass, sheep and lamb, and all other kinds except furs, bird skins, sheepskins with 
wool on, skins of rabbits and hares, and tanned or partly tanned hides and skins. Number of pounds 
computM from stated number of hides and skins.] 

Oeneual Note.— Substantially the international trade of the world. It should not be expected that 
the world export and import totals for any year will agree. Among sources of disagreement are these: 
(1) Ditlorent periods of time covered in the “ vear" of the various countries: (2) imports received in year 
subsequent to year of export; (3) want of imiformity in classification of goods among countries; (4) diner- 
ent practices and varying degrees of failure in recording countries of origin and ultimate destination; (6) 
dl/Terent practices of recording reexported goods; (6) opposite methods of treating free ports; (7) clerical 
errors, which, it may be assumed, are not infrequent. 

The exports given are domestic exports, and the imports given are imports for consumption as far as it is 
feasible and consistent so to express the facts. While there are some inevitable omissions, on the other 
hand there are some duplications because of reshipments that do not appear as such in official reports. 
For the United Kingdom, import figures refer to imports for consumption, when available, otherwise total 
imports, less exports, of '‘foreign and colonial merchandise." Figures for the United States include 
Alaska, Porto Rico, and Hawaii. 

EXPORTS. 

[000 omitted.] 


1915 

(Prelim.) 

1916. 

(Prelim.) 

Pounds. 

6,100 

2,573 

10,050 

900 

166 

1,284 

1,437 

80,180 

Pounds. 

4,667 

2,887 

6,905 

618 

U 

593 

1,697 

15,205 











423 

16,670 

192 

62 

9 

1 

1,32'i 

49 

3,623 

1,580 

1,373 

254 

1 

130 







1,404 

66 

10,264 

2,746 

24,974 

6,010 

772 

22,352 




853 

226 

5,224 

14,365 

18 

312 




9,880 



2,475 

5,096 

617 

8,258 

12,069 

296 




Exporting country 
and ciassllicatiou. 


Argentina: 

Cattle, dried. 

Cattle, salted. 

Deer. 

Goat. 

Horse, dried. 

Horse, sailed.... 

Kid. 

Sheep and lamb.. 
Austria-Hungary: 

Calf, dried. 

Calf, green. 

Cattle, dried. 

Cattle, green. 

Goat. 

Horse, dried. 

Horse, green. 

Kid. 

Lamb. 

Sheep. 

Unclassiflod. 

Belgium: 

Unclassified 

Brazil: 

Cattle, dried. 

Cattle, green. 

Deer. 

Goat. 

Sheep. 

Unclassified. 

British India: 

Cattle. 

Goat. 

Unclassified. 

British South 
Africa: 

Cattle. 

Goat. 

Sheep. 

Canada: 

Sheep. 

Unclassified. 

China: 

Buffalo. 

Horse. 

Goat. 

Sheep. 

Chosen (Korea): 

Cattle. 

Cuba: 

Cattle. 

Unclassified. 

Denmark. 

Unclassified. 

Dutch Bast Indies: 
Unclassified. 


Average 

UKV.l-1913.1 


Pounds. 

06,957 

146,901 

3 

4,577 

3,921 

411 

Law 

71,129 

3,373 
20,823 
7,318 
30,039 
2,166 
1,306 
3,838 
1,189 
3,537 
3,825 
1,262 

117,213 

10,667 

34,S17 

218 

6,471 

1,243 

30,835 


57,603 

112,254 

16 , no 

8,029 

26,792 

149 

45,320 

48,120 

514 

23,186 

931 

4,944 

14,054 
‘ 238 

21,908 

16,708 


1915 

(Prelim.) 


56,391 

141,641 

6 

5,203 

4,782 

835 

342 

60,705 


34,595 

47,153 

305 

6,873 

2,796 

109 

89,443 

42,477 

5,496 


16,539 


112,080 


1910 

(Prelim.) 


Pounds. 

47,507 

171,608 

3 

6,639 

7,221 

1,487 

1,443 

36,908 


16,415 

8,324 

37,282 

19,458 

8,514 

30,415 

42,000 

36,000 

58,319 

62,061 

1,851 

3,461 

22,652 

30,654 

1,325 

2,516 


33,732 

66,692 

386 

5,318 

2,394 

241 


Exporting country 
and classification. 


1 Java and 


and camel. 
Sheep and goat... 
France: 

Calf. 

Goat. 

Kid. 

Lamb. 

Sheep. 

Unclassified. 

Germany: 

Calf. 

Cattle.... 

Goat. 

Horse. 

Sheep. 

Unclassified. 

Italy: 

Calf. 

Cattle. 

float. 

Kid. 

Lamb. 

Sheep. 

Unclassified. 

Mexico: 

Alligator. 

Cattle. 

Deer. 

Goat. 

Netherlands: 

Hides, dried. 

Hides, fresh. 

Hides, salt^.... 

Sheep. 

New Zealand; 

Sheep. 

Unclassified. 

Peru: 

Cattle. 

Goat. 

Sheep. 

Unclassified.. 

Russia: 

Hides, large. 

Hides, small. 

Sheep and goat.., 
Singapore: 

iTnclassifled.. 

Spain: 

Goat.. 

Sheep.. 

Unclassified.. 

Sweden: 

Cattle, dried...., 
Cattle, green...., 

Madura only. 


Average, 

1909-1913.1 


7,799 

2,955 

30,608 
5,644 
2,062 
1,815 
14,574 
76,339 

23,208 
106,306 
2,787 
16,364 
3,948 
760 

6,739 

36,561 

854 

800 

2,288 

873 

1,312 

202 

33,7.53 

707 

6,351 

22,251 

216 

43,553 

1,586 

18,989 

6,588 

6,107 

965 

122 


33,761 

40,677 

21,913 

6,435 

1,969 

7,964 

7,634 

446 

22.287 
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Table 162 .—Hidea and ahina: international trade^ calendar years 1909-1916 —Contd. 
EXPORTS-Continued. 


Exporting country Average, 
ana classification. 1909-1913. | 


Sweeden—Contd. 

Horse, dried. 

. Horse, green_ 

Qoat. kid, lamb, ■ 
and sheep, dried 
Goat, kid, lamb, 
and sheep, green] 
Unclassified, 

dried.' 

Unclassified, 

green. 

Switzerland: 

Unclassified. 

United Kingdom: 

Sheep. 

Unclassified. 

United States: 

Calf. 

Cattle. 

Unclassified. 

Um^iay: 

Cattle, dried.... 
Cattle, salted.... 
Horse, dried.... 
Horse, salted.... 

Lamb. 

Sheep.. 

Yearling, dried...! 
Yearling, salted., 
Venezuela: 

Cattle. 

Deer. 

Goat. 


1915 

(Prelim.), 


Pounds. 

1 

703 

121 

498 

7 

67 

22,866 

16,960 
21,140 

315 

8,297 

16,820 

392 

17,239 

27,934 

475 

75 

556 

21.262 

3,CK)3 

181 

7,080 

383 

2,301 


Pounds. 


14,671 

9,666 

11,034 

830 

19,404 

2,196 

3,451 

2,178 

1,664 

46 


424 
16,432 


7,644 

200 

1,612 


1916 

(Prelim.). 


Pounds. 


6,076 

14,162 

19,409 

2,232 

10,677 

2,124 


Exporting country 
and cl!Vs.sificatlon. 


Other countries: 
ffldes— 

Cattle and buf- 

fivlo. 

Horse. 

Skins- 

Alligator. 

Calf. 

Deer. 

Goat and kid... 
Sheep and lamb 
Sheep and goat, 

mixed. 

Unclassified.... 

Total. 

All coimtries: 
Hides- 
Cattlo and buf¬ 
falo. 

Horse. 

Skins— 

Alligator. 

Deer. 

Goat and kid. 
Sheep and lamb 
Sheep and goat, 

mixed. 

Unclassified_ 

Total. 


Average, 

1909-1913.1 


1915 

(Prelim.). 


Pounds. 


4,594 
1,272 
31,274 
21,932 

12,784 

67,404 


1,991,133 


738,171 
28,194 

265 

89,052 

2,583 

158,280 

219,555 

38,271 

716,762 


1,991,133 


1916 

(Prelim.). 


Pounds. 


31 

13 
3,449 
955 
8,148 
7,249 

13,278 

22,842 


1,057,490 


572,419 

7,815 

13 

18,203 

1,^66 

100,279 

161,552 

16,163 

179,850 


1,057,490 


Pounds. 


IMPORTS. 


Austria-Hungary: 

Calf, dried. 

Calf, green. 

Cattle, dried. 

Cattle, green. 

Goat. 

Horse, dried. 

Horse, green. 

Kid. 

Lamb. 

Sheep. 

Unclassified. 

Beljdum: 

Hides, green. 

British India: 

Cattle. 

Unclassified. 

Canada: 

Unclassified. 

Denmark: 

Unclassified. 

Finland: 

Hides, dried. 

Hides, green. 

Sheep. 

France: 

Calf. 

Goat. 

Kid. 

Lamb. 

Sheep. 

Unclassified. 

Germany: 

Calf, dried. 

Calf, green. 

• Cattle, dried. 

Cattle, green. 

Goat, with hair on 

Horse, dried. 

Horse, green. 


1,022 
1,576 
36,587 
31,649 
1,350 


461 
10,389 
3,503 
688 

180,030 

15,473 
‘ 4,904 

46,820 

9,842 


4,088 

6,335 

294 


6,658 

20,826 

4,466 

300 

4,670 

118,588 

13,345 
63,797 
94,148 
315,792 
20,754 
5,172 
23,322 


























8,477 

5,544 



47,136 


646 

11,063 

91 

1,022 

5,093 

1,094 

79 

376 

43,346 

553 

7,571 

130 

1,513 

10,200 

3,717 

442 

621 

61,438 














Germany—Contd. 
Sheep and lamb.. 

Unnl^sifled. 

Grooco; 

Unclasslfled. 

Italy: 

r«lf. 

Cattle. 

Sheep. 

Goat. 

Kid. 

Lamb. 

Unclassified. 

Japan: 

Cattle. 

Deer. 

Netherlands: 

Hides, dried. 

Hides, fresh. 

Hides, salted. 

Sheep. 

Norway: 

Hides, dry. 

Hides, green. 

Hides, salted. 

Unclabifled. 

Portugal: 

Hides, dried. 

Hides, green. 

Boumania: . 

Buffalo andcattle.j 
Horse and 

swine. 

SUhep, lamb, 
ana goat..... 
Russia: 

Hides, dried. 

Hides, green_ 

Goat and kid_ 

Sheep. 


2,038 



1,931 



5,770 

2,151 


1,609 

2,142 

1,259 

•17,240 

72,754 

70,447 

3,735 

4,080 

4,517 

125 

288 

283 

70 

17 

112 

636 

2,139 

489 

208 

871 

902 

5,760 

15,053 

18,814 

561 

483 

640 

34,879 

20 

13,688 

7,306 

34,4:^9 

6,433 

5,769 

4,353 

3,260 


3,398 

2,930 

2,970 

10,266 

8,246 

6,782 

250 

158 


64 

25 


6,596 

7,363 


207 

464 


6,557 



5 



661 



13,016 

4,674 

94 

84,125 

532 

184 

8,588 

691 

70 

9.414 

7.847 

70 
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Table 162.—Hides and shins: International trade^ calendar years 1909^1916,— 

IMPORTS.-<Jontinued. 


Exporting country Average, 
and classification. 1909-1913. 


1915 1910 

(Prelim.). (Prelim.). 


Exporting country Average, 

1916 

1910 

and classification. 1909-1913. 

(Prelim.). 

1 - 

(Prelim.). 


Slngai»ro: 

Pounds. 

Pounds. 

Pounds. 

United State8:-Gon. 

Pounds. 

Pounds. 

Unclasslfled. 

9,332 



Sheep, dried. 

15,898 

36,801 

Spain: 




Sheep, green or 



Unclassified. 

19,119 

28,193 

21,516 

picKlcd. 

47,664 

38,286 

Sweden: 




UhclaSvSificd. 

17,966 

9,991 

rattle, dried. 

6,009 



Other countries: 



('attic, green. 

18,863 



Hides— 



iforsc, ^een. 

49 



Cattle and 



Goat, lamb, and 




buffalo. 

15,407 

3,339 

sheep, dried.... 

395 



Horse. 

44 

8 

Goat, kid, lamb, 




Skins— 



and sheep. 




('alf. 


4 

green. 

310 



Deer. 

6 

1 

Unclassified. 

36 


1 

Goat and kid... 

476 

(0 

United Kingdom: 




Sheep and lamb 

1,271 


('all, dried. 

48 



Sheep and goat, 



('alf, green. 

712 

1,094 

410 

mixed. 

450 

613 

aoai:. 

7,215 

13,287 

8,167 

Unclassified.... 

36,736 

14,994 

Hides, dried and 







green. 

97,631 

164,881 

124,338 

Total. 

1,959,521 

1,108,103 

Sheen. 

1,744 

2,426 


All countries: 



United States: I 




Hides- 



('alf, dried. 

42,625 

22,703 

34,066 

Cattle and 



Calf, green or 




buffalo. 

739,106 

521,708 

pickled. 

32,208 

26,211 

28,591 

Horse. 

42,468 

9,935 

Cattle and buf¬ 




Skins— 



falo, dried. 

49,484 

140,944 

175,404 

Calf. 

163,600 

53,176 

Cattle and butt- 




Deer. 

566 

484 

alo. green or 




Goat and kid .. 

167,721 

99,757 

pickled. 

196,137 

281,141 

248,824 

Kangaroo. 

353 

963 

Goat, dried. 

82,696 

02,721 

91,542 

Sheep and lamb 

105,709 

95,385 

Goat, green or 




Sheep and goat. 



picklw. 

15,394 

16,566 

12,684 

mixed. 

1,826 

613 

Horse, dried. 

4,871 

5,452 

9,307 

Unclassified..., 

748,172 

326,082 

Horse, green or 
pickled. 

8,762 

4,475 

14,226 

Total. 

1,959,521 

1,108,103 

K^garoo. 

353 

963 

1,229 






> Less than 600 
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Table 153. — Horses and mules: Number and value on farms in the United States^ 

1867-1918. 

Note.— Figures In italica cu-e census returns; flgures in roman are estimates of the Department of Agri¬ 
culture. Estimates of numbers arc obtained by applying estimated percentages of increase or decrease to 
the published numbers of the preceding year, except that a revised case is used for applying percentage 
estimates whenever now census data are available. It should also bo observed that the census of 1910, 
giidng numbers as of Apr. 15, is not strictly comparable with former censuses, which related to numbers 
June 1. 


Jan. 1— 

Number. 

Price per 
head 
Jan. 1. 

Farm value 
Jan. 1. 

Number. 

Price per 
head 
Jan. 1. 

1867. 

5,401,000 

$59.05 

$318,924,000 

822,000 

$66.94 

1868. 

5,757,000 

54.27 

312,416,000 

866,000 

56.04 

1869. 

6,333,000 

62.57 

396,222,000 

922,000 

79.23 

1870. 

8,249,000 

67.43 

556,251,000 

1,180,000 

90.42 

WO, censtu, June 1 . 

7,346,870 



1,126,416 


1871. 

8,702,000 

71.14 

619,039,000 

1,242,000 

91.98 

1872. 

8,991,000 

67.41 

606,111,000 

1,276,000 

87.14 

1873. 

9,222,000 

66.39 

612,273,000 

1,.310,000 

8.5.16 

1874. 

9,331,000 

65.15 

608,073,000 

1,339,000 

81.35 

1875. 

9,504,000 

61.10 

580,708,000 

1,394,000 

71.89 

1876. 

9,735,000 

57.29 

567,747,000 

1,414,000 

86.46 

1877. 

10,15.5,000 

55.83 

667,017,000 

1,444,000 

6-1.07 

1878. 

10,330,000 

56.63 

531,990,000 

1,63S,000 

62.03 

1879. 

10,939,000 

52.36 

672,712,000 

1,713,000 

56.00 

1880. 

11,202,000 

54.75 

613,297,000 

1,730,000 

61.26 

1880, cewtuSf June l . 

10,367,488 



1,812,808 


1881. 

11,430,000 

58.44 

667,954,000 

1,721,000 

69.79 

1882. 

10,522,000 

58.53 

615,826,000 

1,835,000 

71.36 

1883. 

10,838,000 

70.69 

765,041,000 

1,871,000 

79.49 

1884. 

11,170,000 

74.64 

833,734,000 

1,914,000 

84.22 

1885. 

11,566,000 

73.70 

852,283,000 

1,973,000 

82.38 

1886. 

12,078,000 

71.27 

860,823,000 

2,053,000 

79.00 

1887.'. 

12,497,000 

72.15 

901,686,000 

2,117.000 

78.91 

1888. 

13,173,000 

71.82 

946,096,000 

2,192,000 

79.78 

1889.;. 

13,663,000 

71.89 

982,195,000 

2,268,000 

79.49 

1890. 

14,214,000 

68.84 

978,517,000 

2,3.31,000 

78.25 

1890, census, June 1 . 

14,969,467 



2,295,582 


1891. 

14,057,000 

67.00 

941,823,000 

2,297,000 

77.88 

1892. 

15,498,000 

65.01 

1,007,694,000 

2,315,000 

75.55 

1893. 

16,307,000 

61.22 

992,225,000 

2,331,000 

70.68 

1894. 

16,081,000 

47.83 

769,225,000 

2,3.52,000 

62.17 

1895. 

15,893,000 

36.29 

576,731,000 

2,333,000 

47.55 

1896. 

15,124,000 

33.07 

600,140,000 

2,279,000 

45.29 

1897. 

14,365,000 

31.51 

452,649,000 

2,216,000 

41.66 

1898. 

13,961,000 

34.26 

478,362,000 

2,190,000 

43.88 

1899. 

13,665,000 

37.40 

511,075,000 

2,134,000 

44.96 

1900. 

13,538,000 

44.61 

603,969,000 

2,086,000 

63.55 

1900, certsus, June 1 . 

18,267,090 



8,264,616 


19011. 

16,745,000 

52.86 

885,200,000 

2,864,000 

63.97 

1902. 

16,531,000 

58.61 

968,935,000 

2,767,000 

67.61 

1903. 

16,557,000 

62.25 

1,080,706,000 

2,728,000 

72.49 

1904. 

16,736,000 

67.93 

1,136,940,000 

2,758,000 

78.88 

1906. 

17,058,000 

70.37 

1,200,310,000 

2,889,000 

87.18 

1906. 

18,719,000 

80.72 

1,510,890,000 

3,404,000 

98.31 

1907. 

19,747,000 

93.51 

1,846,578,000 

3,817,000 

112.16 

1908. 

19,992,000 

93.41 

1,867,530,000 

3,869,000 

107.76 

1909. 

20,640,000 

96.64 

1,974,052,000 

4,053,000 

107.84 

1910. 

21,040,000 



4,123,000 


1910, census, Apr. IS . 

19,888,118 

108.08 

2,142,524,000 

4,209,769 

120.20 

19111. 

20,277,000 

111.46 

2,289,981,000 

4,323,000 

125.92 

1912. 

20,509,000 

106.94 

2,172,694,000 

4,362,000 

120.51 

1913... 

20,567,000 

lia77 

2,278,222,000 

4,386,000 

124.31 

1914. 

20,962,000 

109.32 

2,291,638,000 

4,449,000 

123.85 

1916. 

21,195,000 

108.33 

2,190,102,000 

4,479,000 

112.36 

1916. 

21,159,000 

101.60 

2,149,786,000 

4,593,000 

118.83 

1917. 

21,210,000 

102.89 

2,182,307,000 

4,723,000 

118.15 

1918. 

21,563,000 

104.28 

2,248,626,000 ! 

4,824,000 

128.74 


$55,048,000 

47,954,000 

73,027,000 

106,654,000 


114,272,000 

111,222,000 

111,546,000 

108.953,000 

100,197,000 

94,001,000 
92,482,000 
101,.579,000 
95,042,000 
105,948,000 


120,096,000 

130,945,000 

148,732,000 

161,215,000 

162,497,000 

163,381,000 

167,058,000 

174,854,000 

179,444.000 

182,394,000 


178,847,000 

174,882,000 

164,764,000 

146,233,000 

110,928,000 

103,204,000 

92,302,000 

96,110,000 

95,963,000 

111,717,000 


183,232,000 

186,412,000 

197,753,000 

217,533,000 

251,840,000 

334,681,000 

428,064,000 

416,939,600 

437,082,000 


506,049,000 

544,359,000 

525,657,000 

545,245,000 

551,017,000 

503,271,000 

522,834,000 

568,006,000 

621,064,000 


1 Estimates of numbers revised, based on oonsus data. 
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HORSES AND MULES—(Continued. 

Table 154 .—Horses and mules: Number and value on farms Jan. 1, 1917 and 1918, by 

States. 


State. 

Horses. 

Mules. 

Number 
(thousands) 
Jau. 1— 

Average price 
per head Jan. 1— 

Farm value j 

(thousands of dol- 
lars) Jan. 1— 

1 

1 

Number 
(thousands) 
Jan. 1— 

Average price 
per head Jan. 1— 

Farm value 
(thou.sands of 
dollars) Jan.l— 


1918 

1917 

1918 

1917 

1918 

* 1917 

1 

1918 

1917 ! 

! 

1918 

1917 

1918 

1917 

Me.... 

109 

109 

<16,3.00 

$152.00 

$17,767 

$16,568 







N. H..1 

45 

44 

151.00 

135.00 

6,795 

5,940 







Vt.... 

99 

89 

144.00 

134.00 

12,816 j 

11,926 







Mass.. 

57 

59 

163.00 

156.00 

9,291 1 

9,204 







K.l... 

8 

8 

15.5.00 

155.00 

1^240 1 

1,240 







Conn.. 

45 

46 

161.00 

147.00 

7,245 

6,762 







N. Y.. 

597 

609 

145.00 

139.00 

86,565 1 

84,651 

5 

5 

$159.00 

$155.00 

$795 

$775 

N. J... 

90 

92 

15,3.00 

149.00 

13,770 

13,708 

4 

4 

174.00 

169.00 

696 

676 

Pa.... 

590 

596 

126.00 

126.00 

74,340 

75,096 

48 

48 

138.00 

137.00 

6,621 

6,676 

Del... 

36 

36 

87.00 

90.00 

3,132 

3,240 

6 

6 

115.00 

116.00 

690 

696 

Md.... 

171 

169 

102.00 

105.00 

17,442 

17,745 

26 

25 

124.00 

127.00 

3,100 

3,175 

Va.... 

365 

361 

104.00 

100.00 

37,960 

36,100 

65 

64 

128.00 

122.00 

8,320 

7,808 

W.Va. 

196 

196 

106.00 

107,00 

20,776 

20.972 

12 

12 

116.00 

117.00 

1,392 

1,404 

N. 

187 

185 

140.00 

12.5.00 

26,180 

23,125 

207 

206 

167.00 

15a 00 

34,569 

30,750 

S.C... 

85 

85 

150. 30 i 

136.00 

13,260 

11,560 

179 

174 

192.00 

162.00 

34,368 

28,188 

Ga.... 

130 

127 

145.00 

129.00 

18,8.50 

16, .383 

334 

324 

181.00 

163.00 

60,454 

52,812 

Fla... 

62 

60 

127.00 

120.00 

7,874 

7,200 

33 

31 

172.00 

166.00 

5,676 

5,146 

Ohio.. 

883 

892 

112.00 

119.00 

98,896 

I 106,148 

26 

26 

118.00 

120^00 

3,068 

3,120 

Ind... 

837 

845 

105.00 

108.00 

87,8S5 

! 91,260 

95 

95 

119.00 

114?00 

11,305 

10,830 

Ill. 

1,467 

1,452 

103.00 

106.00 

151,101 

1 153,912 

150 

150 

120.00 

115.00 

18,000 

17,260 

Mich.. 

680 

680 

118.00 

121.00 

80,240 

82,280 

4 ! 

4 

119.00 

122.00 

476 

488 

Wls... 

708 

71,1 

117.00 

120.00 

82,836 

85,800 

3 

3 

117.00 

117.00 

351 

351 

Minn . 

914 

925 

105.00 

109.00 

99,120 

100,825 


6 

111. 00 

110.00 

666 

660 

Iowa.. 

1,583 

1,552 

104.00 

107.00 

164,632 

166,064 

69 

68 

116.00 

116.00 

8,004 

7,888 

Mo.... 

1,040 

1,020 

97.00 

92.00 

100,880 

93,840 

367 

360 

113.00 

104.00 

41,471 

37,440 

N.Dak 

842 

825 

102.00 

106.00 

85,884 

87,450 

9 

9 

121.00 

122.00 

1,089 

1,098 

B. Dak 

811 

780 

95.00 

93.00 1 

77,045 

72,540 ! 

16 

15 

109.00 

108.00 

1,744 

1,620 

Nohr.. 

1,049 

1,018 

101.00 

95.00 

105,949 

96,710 

118 

112 1 

113.00 

moo 

13,334 

11,872 

Kans.. 

1,142 

1,120 

104,00 

99.00 

118,768 

110,880 

280 

275' 

118.00 

108.00 

33,040 

29,700 

Ky.... 

443 

434 

101.00 

93.00 

44,743 

40,362 

224 

224 

122.00 

112.00 

27,328 

25,088 

Tenn.. 

350 

350 

109.00 

105.00 

38,150 

36,750 

273 

270 

131.00 

120.00 

35,763 

32,400 

Ala... 

153 

150 

116.00 

99.00 

17,748 

14,850 

289 

278 

141.00 

118.00 

40,749 

32,804 

Miss.. 

253 

243 

100.00 

87.00 

25,300 

21,141 

307 

292 

124.00 

109.00 

38,068 

31,828 

La-... 

207 

195 

93.00 

86.00 

19,251 

16,770 

156 

139 

135.00 

125.00 

21,060 

17,375 

Tex... 

1,212 

1,200 

77.00 

78.00 

93,324 

93,600 

808 

800 

107.00 

103.00 

86,456 

82,400 

Okla.. 

737 

730 

94.00 

86.00 

69,278 

62,780 

276 

276 

114.00 

104.00 

31,464 

28,704 

Ark... 

275 

270 

97.00 

87.00 

26,675 

23,490 

263 

255 

125.00 

114.00 

32,875 

29,070 

Mont.. 

506 

460 

98.00 

92.00 

49,588 

42,320 

! 5 

5 

105.00 

107.00 

525 

535 

Wyo.. 

209 

195 

82.00 

80.00 

17,138 

15,600 

4 

4 

104.00 

97.00 

416 

388 

Colo... 

899 

380 

97.00 

93.00 

38,703 

35,340 

26 

24 

108.00 

104.00 

2,806 

2,496 

N.Mex 

272 

250 

62.00 

62.00 

16,864 

15,500 

19 

19 

89.00 

89.00 

1,691 

1,691 

Arl*... 

135 

129 

71.00 

75.00 

9,585 

9,675 

9 

8 1 

108.00 

i 104.00 

972 

832 

Utah.. 

145 

138 

89.00 

87.00 

12,905 

12,006 

2 

2 1 

82.00 

79.00 

164 

158 

Nev... 

75 

73 

77.00 

76.00 

5,775 

5,548 

8 

8 

80.00 

85.,00 

240 

255 

Idaho. 

, 258 

250 

09.00 

93.00 

25,542 

23,250 

4 

4 

105.00 

100.00 

420 

400 

Wash. 

309 

300 

108.00 

98.00 

33,372 

29,400 

19 

19 

117.00' 

111.00 

2,223 

2,109 

Oreg.. 

309 

300 

98.00 

98.00 

30,282 

1 29,400 

10 

10 

102.00 

103.00 

1,020 

1,030 

CaL... 

468 

468 

08.00 

97.00 

45,864 

45,396 

66 

70 

115.00 

116.00 

7,590 

8,120 

U.S 

21,563 

21,210 

104.28 




4,824 

4,723 

128.74 

118.15 

621,064 

568,006 
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HORSES AND MULES—Continued. 

Table 155.—Prices of horses and mules at St. Louis, 1900-1917. 


Year and 
month. 

Range of prices. 

Horses, 

draft. 

Year and 
month. 

Range o 

Horses, 
good to 
choice 
draft. 

f prices. 

Mules, 
16 to 16i 
hands. 

Year and 
month. 

Range of prices.* 

Horses, 
good to 
choice 
draft. 


1.. H. 

L. H. 


L. H. 

L. H. 


I.. 

H, 

L. H. 

1900. 

11401190 

S90$150 

1916. 



1917. 




19)1. 

1.50 17,5 

110 165 

January. 

$150 $18.5 

$135 $270 

January. 

$150 

$240 

$1.50 $276 

1902. 

IfiO ‘185 

120 m 

February. 

1.50 185 

135 275 

PebniaVy. 

160 

2.50 

150 270 

1903. 

160 185 

120 175 

March. 

1.50 18.5 

150 275 

March. 

160 

260 

150 270 

1904. 

175 200 

135 200 

April. 

May. 

1.50 190 

1.50 275 

April. 

190 

270 

150 270 

1905. 

175 225 

120 210 

160 200 

150 275 

May. 

190 

285 

150 270 

1906. 

175 225 

125 215 

Juno. 

160 200 

150 275 

June. 

175 

265 

175 276 

1907. 

175 225 

125 250 

July. 

175 225 

150 270 

July. 

160 

2.50 

175 275 

1908. 

175 250 

125 200 

August. 

175 225 

140 250 

August. 

1.50 

235 

175 275 

1909. 

140 225 

130 225 

Soptomber.... 

175 225 

1.50 2.50 

September.... 

160 

220 

200 275 

1910. 

166 240 

150 275 

October. 

160 220 

140 235 

October. 

160 

220 

200 280 

1911. 

165 235 

150 275 

November.... 

1.50 220 

140 235 

November.... 

160 

220 

190 280 

1912. 

101.3 

165 240 
200 2.50 

160 285 
160 280 

December. 

150 220 

150 276 

December. 

160 

220 

200 265 

1914. 

191.5. 

175 220 
160| 225 

120 2.50 
120 275 

Year, 1916. 

150 225 

I 135 275 

Year, 1917. 

165 

245 

172 272 


Table 150. —Average price per head for horses on the Chicago horse market, 1901-1917. 


Date. 

Drafters. 

Carriage 

teams. 

Drivers. 

Qenerai. 

Russers, 

tram¬ 

mers. 

Sad¬ 

dlers.! 

Southern 

chunks. 

1901. 

$167.00 

$400.00 

$137.00 

$102.00 

$121.00 

$147.00 

$52.00 

1902. 

166.00 

4.50.00 

146.00 

117.00 

135.00 

151.00 

57.00 

1903. 

171.00 

4.55.00 

150.00 

122.00 

140.00 

156.00 

62.00 

1904. 

177.00 

476.00 

150.00 

140.00 

140.00 

160.00 

64.00 

1905. 

186.00 

486.00 

166.00 

132.00 

145.00 

172.00 

70.00 

1906. 

188.00 

486.00 

158.00 

154.00 

147.00 

174.00 

72.50 

1907. 

194.00 

482.00 

165.00 

137.00 

162.00 

172.00 

77.50 

1908. 

180.00 

450.00 

156.00 

129.00 

138.00 

164.00 

69.00 

1909. 

194.00 

482.00 

16,5.00 

137.00 

152.00 

172.00 

77.00 

1910.. 

200.00 

473.00 

172.00 

144.00 

161.00 

177.00 

87.00 

1911. 

205.00 

483.00 

182.00 

156.00 

170.00 

190.00 

92,00 

1912. 

210.00 

473.00 

177.00 

160.00' 

175.00 

195.00 

1 97.00 

1913. 

213,00 

493.00 

174.00 

166.00 

176.00 

189.00 

98.00 

1914. 

208.00 

483.00 

169.00 

160.00 

171.00 

184.00 

9.3.00 

1915.! 

205.00 

473,00 

164.00 

165.00 

166.00 

! 179.00 

88.00 

• 1916. 

January. 

. 225.00 


150.00 

160.00 

165.00 

125.00 

no. 00 

February. 

2.50.00 


200.00 

160.00 

165.00 

12.5.00 

110.00 

March. 

27.5,00 


150.00 

160.00 

165.00 

125.00 

110.00 

April. 

May. 

275.00 


150.00 

160.00 

165.00 

125.00 

110.00 

250.00 


200.00 

160.00 

165.00 

125.00 

110.00 

June. 

225.00 


160.00 

160.00 

165.00 

125.00 

110.00 

July. 

22.5.00 

No 

150.00 

160.00 

185.00 

115.00 

110.00 

August. 

250,00 

sales. 

176.00 

160.00 

165.00 

115.00 

110.00 

September. 

250.00 


175.00 

160.00 

165.00 

115.00 

110.00 

October. 

275.00 


200.00 

160.00 

165.00 

11.5.00 

110.00 

November *. 

263.00 


146.00 

162.00 

175.00 

142.00 

102.00 

December >. 

263.00 


145.00 

162.00 

175.00 

142.00 

102.00 

Tear, 1916. 

2.52.00 


166.00 

160.00 

1 167.00 

121.00 

109.00 

1917. 








January. 

205.00 

430.00 

160.00 

150.00 

165.00 

180.00 

90.00 

February. 

215.00 

476.00 

170.00 

145.00 

170.00 

195.00 

90.00 

March. 

225.00 

490.00 

170.00 

155.00 

175.00 

200.00 

moo 

April. 

220.00 

485.00 

176.00 

160.00 

180.00 

200.00 

105.00 

May. 

226.00 

490.00 

170.00 

155.00 

180.00 

195.00 

95.00 

June. 

220.00 

495.00 

165.00 

150.00 

175.00 

195.00 

100.00 

July. 

210.00 

490.00 

165.00 

150.00 

170.00 

190.00 

95.00 

August. 

September. 

210.00 

480.00 

165.00 

145.00 

170.00 

190.00 

90.00 

205.00 

460.00 

160.00 

' 140.00 

165.00 

185.00 

90.00 

Ocrober. 

200.00 

450.00 

155.00 

145.00 

170.00 

175.00 

90.00 

November. 

200.00 

445.00 

150.00 

140.00 

165.00 

175.00 

85.00 

December. 

2a5.00 

450.00 

150.00 

140.00 

160.00 

170.00 

90.00 

Year, 1917. 1 

212.00 

47aoo 

162.00 

148.00 

170.00 

188.00 

93.00 


^ Cavalry horses, 1916. 


* Mean of low and high quotations. 
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HORSES AND MULES—Continued. 

Table 167 .—Number o/horaesandmulesTeceivedatprineipallive-stofkfnarhets, 1900-1917, 


[From reports of stock yards companies.] 


Year and month. 

Horses. 

Horses and mules. 

Total, 

8 cities. 

Chicago. 

St. Paul. 

Denver. 

Fort 

Worth. 

Kansas 

City. 

Omaha. 

St. 

Joseph. 

St. Louis 
National 
Stock 
Yards, 

iitr 

1900 . 

1901 . 

1902 . 

1903 . 

1904 . 

1906. 

1906 . 

1907 . 

1908 . 

1909 . 

1910 . 

1911 . 

1912 . 

1913 . 

1914 . 

1915 . 

1916. 

January. 

February. 

March. 

April. 

May. 

Juno. 

July. 

Augu&t. 

September. 

October. 

November. 

December. 

Total, 1916.... 

1917. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

Total, 1917.... 

99,010 
109 , 35:1 
102,100 
100,6a3 
105,949 

127,250 

126,979 

102,055 

92,138 

91,411 

a3,439 
104,645* 
92,977 
90,615 
106,282 
165,253 1 

26,778 

15,123 

8,162 

7,823 

6,438 

5.561 

9,299 

14,557 

7,125 

5,632 

5,482 

7,709 

5,314 

5,203 

6,683 

10,091 

22,691 

16,546 

24.428 

19,040 

13,437 

16, (H6 
16,571 
11,059 
11,158 
15,348 

15,554 
18,022 
14,918 1 
16,274 I 
16,957 
71,870 1 

4,872 

10,094 

17,895 

18,033 

21,303 

18,507 

12,435 

20,732 

. 34,445 

37,361 

49,025 

56,721 

47,712 

53,640 

108,308 

96,657 

76,844 

67,274 

67,562 

65,682 

69,629 

62,341 

56,3.35 

67,796 

69,628 
84,861 
73,445 
82,110 
87,155 
102,163 

59,645 

36,391 

42,079 

52.829 

46,845 

45,422 

42,269 

44,020 

39.998 

31,711 

29,734 

31,771 

32,520 

31,580 

30,688 

41,679 

13,497 
22,521 
19,909 ' 
20,483 
28,704 

31,665 

28,480 

26,894 

22,876 

23,132 

27,583 

42,023 

.38,661 

32,418 , 

25,424 

41,254 

144,921 
128,880 
109,295 
128 615 
181,341 

178,257 

166.393 

117.379 

109.393 
122,471 

1.30,271 

170.379 
163,973 
156,825 
148,128 

270,612 

469,850 

425,470 

387,689 

406,761 

468,171 

487,716 

480,023 

396,812 

.351,467 

.378,233 

390,136 

496,671 

470,833 

471,749 

468,029 

756,552 

12,986 
15,913 
17,469 
14,882 
18,240 
17,667 
18,990 
23,896 
21,132 
18,952 
14 342 
11,090 

377 

1,010 

1,131 

1,092 

821 

1,671 

1,510 

1,003 

1,195 

835 

910 

322 

7,912 

6,101 

3,546 

2 679 
4,704 
4,517 
4,872 
3,476 

6 444 
6,299 
1,441 
2,809 

4,915 
3,132 
4,980 
3,518 
6 466 
4,073 
12,967 
7,261 

4 .590 
11,686 
8.3.51 
7,270 

7,886 

4,736 

5,012 

7,073 

8,171 

7 166 
11,027 
13,414 
13,349 
17,146 
13 093 
15,080 

1,443 

2,135 

2,952 

1,695 

3,036 

2,338 

2 177 
3,152 
3,332 
2,042 
1,731 
1,463 

2,456 

2,313 

1,515 

1 682 
2,143 
2,124 

1 934 
1,660 

2 .599 ! 
3,920 
2 892 
1,968 

25,809 
20,114 
17, .599 
14,881 
20,695 
15,785 
26,574 
23,292 
26,655 
31,147 
22,244 
22,023 

63,784 
55,453 
54,204 
47,502 
64,276 
55,121 
80,051 
77 154 
78,296 
91,026 
65,004 
62,015 

206,449 

' 11,777 

52,800 

79,209 

123,141 

27,486 

27,206 

266,818 

793,886 

10,788 1 
6,413 
11,111 
7,601 
7,650 
7,258 
8,381 
4,628 
7,274 
11,329 
15 823 
9,175 

496 

544 

895 

598 

465 

476 

553 

405 

1,361 

1,168 

1 704 
1,404 

2,095 

1 701 
1,143 
1,154 
1,756 
2,137 
1,305 

849 

1,035 

2 651 
2,014 
2,019 

7,322 

2,763 

4 203 
4,420 
1,742 
3,793 
9,166 
9,312 
14,623 
30 647 
18 332 
9,020 

1.5,144 
14 402 
14,235 
13,263 
5,379 
2,678 
4,171 
3,776 
10 313 
1.3,936 
17 861 
12,766 

1,724 

2,108 

3,229 

2,641 

1,235 

1,044 

1 889 

1 424 
5,465 

6 341 
3,892 
1.789 

2,625 

1,978 

2,958 

1,862 

733 

462 

821 

1,301 

3 438 
5,908 
6,367 
5,131 

24,957 
15,068 
16,874 
13,370 
8,198 
6,652 
15,659 
13 963 
31,267 
51,291 
47 ; 743 
34,595 

65,151 
44,977 
• 54,648 
44,909 
27,057 
24,600 
41,915 
35,658 
74,576 
123,161 
118,736 
75,898 

107,311 

9,959 

19,768 

115,233 

127,823 

32,781 

33,584 

279,837 

726,286 
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Statistics of Farm Animals and Their Products, 

HORSES AND MULES—Continued. 

Table 168 .—Horses and 7nules: Imports^ exports^ and prices^ 180S~1917. 


Year 
ondinK 
June 30— 

Imports of horses. 

Exports of htirsc.s. 

Exports of mules. 

Num¬ 

ber. 

Value. 

Average 

import 

price. 

Num¬ 

ber. 

Value. 

Average 

export 

price. 

Num¬ 

ber. 

Value. 

Average 

oxwrt 

price. 

1893. 

15,4.)1 

*2,388,267 

*154.57 

2,967 

*718,607 

*242.20 

1,634 

*210,278 

*128.69 

1894. 

6,166 

1,319,572 

214.01 

5,246 

1,108,995 

211.40 

2,(X>:i 

240,161 

116.80 

1895. 

13,0.iS 

1,0.">.5,191 

80. .56 

1.3,981 

2,20.), 298 

1.57.99 

2, .51 5 

186,452 

74.14 

1896. 

9,9J1 

662,591 

66.32 

2.5,126 

3,510.701 

140.52 

5,918 

400,161 

6.8.63 

1897. 

6,998 

461,808 

66.42 

39,532 

4,769,265 

120.64 

7, 173 

54.5,3.11 

72.97 

1898. 

3,085 

414,899 

1.34.49 

.51,1.50 

6,176,569 

120.75 

8,098 

664,789 

82.00 

1891^. 

3,042 

5.51,050 

181.15 

45,778 

5,444,312 

118.91 

6,755 

516,908 

76.52 

1900. 

3,102 

596,592 

192. .32 

64,722 

7,612,616 

117.62 

43,369 

3,919,478 

90.38 

1901. 

3, 78.5 

98.5,7.18 

260.43 

*82,250 

8,873,815 

107.89 

34,405 

3,210,267 

93.31 

190^. 

4 ; 832 

1,577,234 

326.41 

103,020 

10,018,046 

97.53 

27,586 

2,692,298 

97.60 

1903. 

4,999 

1,,5.36,29»1 

.307.32 

31,007 

3,152,1.59 

92.69 

4,294 

521,725 

121.47 

1904. 

4,726 

1,160,287 

308.99 

42,001 

3,189.100 

75.9^3 

3.658 

412,971 

112.90 

1905., 

5,180 

1,.591,083 

.307.16 

34,822 

3,175.2.59 

91.19 

5,826 

645,464 

110.79 

1906.1 

6,021 

1,716,675 

28.5.11 

40,087 

4,365,981 

108.91 1 

7,167 

989,6:19 

138.08 

1907. 

6,080 

1,978,105 

325.35 

33,882 

4,3.59,957 

131.99 

6, 781 

850,901 

125.48 

1908. 

5,487 

1,604,.392 

292.40 

19,000 

2,612,587 

137. .50 

6,609 

990,667 

149.90 

1909. 

7,084 

2,007,276 

283.35 

21,616 

3,386,617 

156.67 

3,432 

472,017 

137.53 

1910. 

11,620 

3,296,022 

283.65 

28,910 

4,081,1.57 

111.17 

4,512 

614,094 

110.18 

1911. 

9,593 

2,692,074 

280.6.3 

2.5,145 

3,84.5,2.53 

152.92 

6,585 

1,070,051 

162.50 

1912. 

6,607 

1,923,025 

291.06 

34,828 

4,761,815 

136.81 

4,901 

7.12,095 

149.30 

1913. 

10,008 

2,125,876 

212.42 

28,707 

3,960,102 

137.95 

4,744 

733,795 

1.54.68 

1914. 

31,019 

2,605,029 

78.89 

22,776 

3,388,819 

118. 79 

4,883 

690,974 

111.51 

1915. 

12,652 

977,380 

77.25 

28.1,340 

64,046,534 

221.35 

65,7.88 

12,726,141 

191.44 

1916. 

15,556 

1,618,245 

101.03 

.3.57, .551 

73,,5.31,J46 

20.5.65 

111,015 

22,916,312 

205.03 

1917. 

12,584 

1,888,303 

1.50.06 

278,671 

59,625,329 

213.60 

130,689 

27,800,851 

201.39 


('ATTLE. 


Table 159 .—Cattle (live): Imports, erports, and prwes, 1893-1917, 


Year ending June 30— 

Imports. 

Exports. 

Number. 

Value. 

Average 

import 

price. 

Number. 

N'alue. 

Average 

export 

price. 

1893. 

.3,293 

*45,682 

*13. .87 

287,094 

*26,012,428 

*90.68 

1891. 

1,592 

18,704 

11.75 

3.59,27.8 

3 {,161,922 

93.14 

1895. 

149,781 

76.5,8.5:1 

5.11 

3.31,722 

.30,601,796 

92.26 

1896. 

217,826 

1,509.8,56 

6.9;i 

372,461 

.3 4,.560,672 

92.79 

1897. 

328,977 

2,589,857 

7.87 

392,190 

36,357,451 

92.70 

1898. 

291,589 

2,913,223 

9.99 

439,255 

37,827,500 

86.12 

1899. 

199,7.52 

2,320,362 

11.62 

.389,490 

30,516.833 

7.8.35 

1900.■. 

181,006 

2,2.57,694 

12.47 

397,286 

30,635,153 

77.11 

1901. 

146,022 

l,a31,433 

13.23 

459,218 

37,566,980 

81.81 

1902. 

96,027 

1,608,722 

16.75 

392,884 

29,902,212 

76.11 

1908. 

66,175 

1,161,.548 

17.55 

402,178 

29,848,936 

74.22 

1904. 

16,a56 

310,737 

19.35 

59.1,409 

42,2.56,291 

71.21 

1905. 

37,8.55 

458, .572 

16.46 

567,806 

40,508,048 

71.50 

1900. 

29,019 

548,430 

18.90 

.584,219 

42,081,170 

72.03 

1907. 

32,402 

^,122 

17.44 

423,051 

1 34,577,392 

81.73 

1908. 

92,356 

1,507,310 

10.32 

349,210 

29,339,134 

84 02 

1909.1 

139,184 

1,999,422 

14.37 

207,542 

18,046,976 

86.96 

1910. 

195,938 

2,999,824 

15.37 

139,430 

12,200,154 

87.50 

1911. 

182,921 

2,9.53,077 

16.14 

150,100 

13,161,920 

87.70 

1912. 

318,372 

4,805,574 

15.09 

105,506 

8,870,076 

84.07 

1913. 

421,649 

6,640,668 

15.75 

24,714 

1,177,199 

47.63 

1914. 

868,368 

18,696,718 

21.53 

18,376 

647,288 

35.22 

1916. 

618,167 

17,513,175 

32.54 

5,484 

702,847 

128.16 

1916. 

439,185 

15,187,593 

34.58 

21,666 

2,383,766 

110.02 

1917.f.. 

374,826 

13,021,259 

34. 74 i 

13,387 

949,503 

70.93 


-4fi 


29190“—XBK 1917- 
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CATTLE—Continu ed. 

Table 160.— Cattle: Number and value on farms in the United States, 1867-19IS. 

Notk.—F igures In ftoHcsaro census returns; figures in roman aroostlrnates of the Department of Agri¬ 
culture. Estimates of numbers are obtained byjipplying estimated percentages of increase or decroaso to 
tho published numbers of the preceding yoarj except that a revised base is used for applying percentage 
estimates whenever new census data are available. It should also bo observed that tho census of 1910, 
giving numbers as of April 15, is not strictly comparable with former censuses, which related to numbers 
Juno 1. 




Milch cows. 


Other cattle. 

Jan. 1 — 

Number. 

Price per 
betid 
Jan. 1. 

Farm value 
Jan. 1. 

Number. 

Trlco per 
head 
Jan. 1. 

Farm value 
Jan. 1. 

1867. 

8,349,000 

$28.74 

$239,947,000 

11,731,000 

$15.79 

$185,254, (KX) 

iscs. 

8, (>92,000 ; 

26. .56 

2:{Q,817,(X)0 

11,942,(XX) 

1.5.06 

179,8.88,000 

IS,;!) . 

9,21.8,000 

29.15 

269,610,000 

12,185, (XK) 

18.73 

228.1S3,000 

1S7().. 

10,0‘)f>,(K)0 

S,9J5,3J2 

10,023,000 

32. 70 

330,175,000 

15,.38.8,000 
13,566,005 

16,212,000 

18.87 

290,401,000 

1871. 

33.89 

3 : 19 , 701,000 

20.78 

336,860, (XX) 

1S72. 

10,3(V1.(KX) 

29. 4.5 

30.3, 4 : 1 . 8 , (lOO 

16,:{'.K),(XX) 

18.12 

296,932,000 

1S73. 

10,r)7t;,(KH) 

26. 72 

282, . 559 ,000 

ic>,4n,()oo 

18.06 

2‘XI, 41.8, (HH) 

ls7t. 

10,70.'.,(KH) 

25. (W 

274..32(.,(XM) 

16,21,8.000 

17, 55 

28l,7(Xt.(M)0 

1875. 

10,907,000 

25.74 

280,701,000 

10,313,000 

16.91 

275,872,000 

1876. 

11,085,000 

25.01 

' 2.83,879,000 

16,78.5,000 

17.00 

285,387,000 

1S77. 

11,2(>1,{KK) 

2.5. 17 

1 28)1,778,000 

17,95i.,(X)0 

16. 09 

287,1.56, (KX) 

1S7S. 

11,.3(X), (K)0 

2.5.71 

j 290, .89.8, (XX) 

19,22:1,000 

16. 72 

321, .3-16,000 

1S70. 

11,S2(>, (KK) 

21.71 

2.56,721, (XX) 

21,40.8,000 

15. .3.8 

329,2.51, (XX) 

IHsO. 

J2,027,0(K) 

12,369,000 

23.27 

279,899 (KX), 

21,231,(X)0 

22,468,550 

20,939,000 

10.10 

341, 761, (XX) 

1881. 

23.95 

296,277,000 

17.33 

362,862, (XK) 

1SS2 . 

12,612,000 

2.5. S9 

326,489, (K)0 

23,280, (MX) 

19. 89 

4(;3,070.(XK) 


13,126,000 

30.21 

396,575. (XX) 

28,046, (XX) 
29,OI'i.(K)0 

21. 81 
■ 2 : 4 .62 

C11..5I0,(KX) 

tj83,22'),(X)0 

ISSI. 

13,501,0(JO 

31. 37 

423,4.87,00) 

ISSo. 

13,905,000 

29. 70 

, 412,903,000 

29, .807,000 

23.25 

691,383,000 

1886. 

14,2:15,000 

27.40 

3.89,986,000 

.31,27.5,000 

21.17 

(X51,0.56,000 

1887 . 

14,522,(K)0 

26.08 

378,79!), 000 

33,.5I2,(HK) 

19. 79 

GC:<,i:i8,0(K) 

1888. 

18S!) 

J1,S56,(KX) 
15 299,{X)0 

21. (.5 
23. 94 

366,2.52, (KX) 
360,226 000 

3l,.37K,0.X) 
3.5 0.82 (MX) 

17. 70 
17 05 

611, 751, (XX) 
507 2.37 (XX) 

ISIK). 

1890, cemtus June 1 . 

15, 9 . 5 : 1 , (KX) 
16,611,950 

22.14 

353 ; 1 , 52 ; (XK) 

36'849'(MX) 
33,734,128 

36,876,0)X) 

15 ! 21 

660* 625’000 

1801. 

16,020,000 

21. 62 

346,398,000 

14. 76 

541,128,000 

1S5)2. 

16,416,000 

21. 40 

351, 37 s, (XX) 

37,651, (XX) 

1.5.16 

.570,7i9,(K)0 


1)),424,(«)0 

21. 75 

3.57,3(X).)X)0 
3.5.8,999, (XX) 

:3.5, 9 . 54 ,000 
36., (X).8, (KX) 

1 . 5 . 24 

517,H82,000 
6:i6,71X), 000 

1804. 

16,487,000 

21.77 

14. 66 

1S95. 

16,505,000 

21.97 

362,602,000 

34,364,000 

14.00 

482,999,000 

1896. 

16,138,000 

22.55 

I 363,9.56,000 

32,085,000 

15.86 

608,928,000 

1K97 . j 

15,942,000 

23.16 

369,240, (XX) 

30, .508,000 

16.05 

607,92J, 000 

1898. 

15,841,000 

27.45 

434,814,000 

29,261, (XX) 

20.92 

612,297,000 

ISO!). 

15,i)90,tXK) 

29.66 

474,2.34,000 

27,994,(XK) 

22.79 

637,931,000 

1000. 

1900, census June 1 . 

16,292,000 

17,135,633 

31. 60 

614,812,000 

27,610, (XX) 
60,585, 777 

24.97 

689,486,000 

10011 . 

16,834,000 

30.00 

5a5,098,000 

45, .500,000 

19.93 

906,644,000 

1002 . 

16,697,000 
17,105,000 

29.23 

48.8,1:10,000, 

44,728,000 

18.76 

8.39,126,000 

. 

30.21 

616,712, OK) 

44, (;.59,000 

18.46 

824,055,000 

im . 

17,420,000 
17,572,000 

29.21 

508,811, (XK) 

43,029,000 

16.32 

712,178,0)0 

1906 . 

27.44 

482,272, (XX) 

43,669,000 

16.15 

661,571,000' 

1906 . 

19,794,000 

29.44 

682,789,000 

47,068,000 

15.85 

746,172,000 

1907. 

20,968,000 

31.00 

645,497,000 

61,566,000 

17.10 

1,557,000 

19i8 . 

21,194,000 

30.67 

650,0.57, (XX) 

60,073,000 

lfi.89 

845,938,000 

1909. 

IPIO. 

21,720,000 

21,801,000 

32.36 

702,945,000 

49,379,000 
47,279,000 
41,178,434 

17.49 

863,754,000 

1910, census Apr. 16 . 

go,626,482 

3&29 

727,802,000 

19.07 

785,261,000 

19111. 

20,823,000 

39.97 

832,209,000 

39,679,000 

2a 64 

815,184,000 

1912 . 

20,609 000 

39.39 

816,414,000 

37,260,000 

21.20 

790,064,000 

1913 . 

20,407,000 

46.02 

922,783,000 

36,030,000 

2 a 36 

949,646,000 

1914 . 

20, 737,000 

63.94 

1,118,487,000 

36,865,000 

31.13 

1,116,333,000 

1915 . 

21,262,000 

66.33 

1,176,338,000 

37,067,000 

33.38 

1,237,370,000 

1916 . 

22,106,000 

22,604,000 

63.92 

1,191,965,000 

1,366,261,000 

39,812,000 

41,689,000 

33.63 

36.92 

1,334,928,000 

1,497,621,000 

1917 . 

69.63 

1918 . 

23,264,000 

70.59 

1,643,639,000 

1 43,646,000 

40.88 

,780,062,000 


Estimates of numbers revised, based on census data. 



































































Statistics of Farm Animals and Their Products, 7' 

CATTLE—Continued. 

Table 161.— Cattle: Number and value on farms Jan. 1, 1917 and 1918 ^ by States. 


Number 
(thousands) 
Jan. 1— 


rarm value iNumocr r arm value 

(thousands of (thousands) * (thousands of 

dollars) Jan. 1— Jan. 1— T dollars) Jan. 1— 


191« 1917 1918 1917 1918 


1917 1918 1917 1918 1917 


Maine. 

NowIIampshire 

Vorinonl. 

Muss chusotts . 
Rhode Island.. 

Conncoticul.... 

Now Vr rk. 

New Jcrs(y.... 
F’funsvlvania.. 
Delaware. 


Maryland. 

VirL'inia . . .. 
West VirRinia. 
North rurnlina 
South Carolina 


Reoroia... 
Florida... 

Ohio. 

Tmli . 111 ... 
Illifloss... 


Michh'm . 
WisooMsIn 
Minnesota 

I<n\a. 

Missouid.. 


North Dakot i 
Soul li Dakota 

Nebraska_ 

K 'iisas. 

Kentucky ... 


Tennessee. 
Alabixm.a.. 
Mississinnl 
Jvouisiana. 
Texas. 


Oklahoma. 

Arkansas.. 

Montana.. 

Wyomin^j- 

Colorado.. 


New Mexico. 

Arizona. 

Utah. 

Nevada. 


Idaho. 

Washington, 

Orocion. 

California... 


170 1G3 $7.'). 00158.00 *12,750 

102 98 85.00 00.50 8,070 

295 281 76 Of) 62. .50 22,420 

1.54 JGO 90.00 75 00 1.3.860 

21 22 90.00 77.00 1,890 

116 121 .8.5.00 7.1. .50 9,860 

1,.521 1,.509 8.5.00 66.00 129,510 

1.52 1.5.5 90 00 76.00 1.3.680 

960 9.'*‘0 75.00 62. .50 72.000 

43 4.1 61.00 56.00 2,752 

IM 18.3 60. .50 58. (X) 12, .580 

377 .37.3 57.00 46. .50 21.189 

215 215 61..^>0 .V3..50 1.5,068 

300 315 51.00 .39. (X) 15,759 

193 189' 57. .50 40.00 11,098 

4.35 4LSI 51 SO ,37.00 22,/)33 

115 141, 5L 0 ) 43.(X) 7.685 

910 9.50' 71 (X)| t«).00 69, .560 

713 7m 70.0') 58. .50 49,910 

l,(r.7| 1,057 80.50 68.00 85,088 

8/1 .S6'J 71 on 61..50 61.676 

1.7'-5 1,7.50 75 O'), 65.00 1.33.875 

1,32S 1..3n2 70 0 ) 58.00 92,960 

1,'05 1,405 76.70 66. .50 107,761 

910 875 69.70 .58.50 63,427 

131 42.5* 60.00 61..50 29,946 

.5.V.I 521 7.5 0)1 67 Of), 41,625 

70.3 676 78 .50 68.00 55,186 

945 900 75 40 01..50 71,2.5.3 

435 418 61.00 49.50 26, .Wi 

373 366 5.5.00 43.00 20,515 

i;« 405 4 7.50 36. .50 20. .568 

.50.8 47.5| .17. .50 38.00 24,130 

321 .300' 49. .50 42 (X) 10.038 

1,128 1,17.5 57.50 51..50 64,860 

562 5:35 67.70 60.00 38, (M7 

425 405 ,56.0') 41.00 23.800 

179 160 83.50, 79.00 14,916 

61 60 88.00^ 81..50 5,6.32 

254 237 82.00 73.50 20,828 

.88 85 72.00 68.00 6,336 

87 81 85. Of) 85.00 7,395 

96 91 73.50 61. Of) 7,056 

28 26 85.00 76.00 2,380 

139 135 73.00 63. .50 10,117 

268 283 70.00 59.50 18,620 

227 225 60.00 55.00 13,620 

597 591 72.50 67.00 43,282 


8,891 78 

101,.574 1,005 

11,7.80 74 

61,2.50 717 

2,408 23 


112 $37.60 $27.90 
63 40.00, 31.60 
172 33.40, 25.70 
88 37. .30 29.60 
11 39.70 31.30 

73 41.00 30.80 
9.39 38.30 31.00 

74 41 60 34.00 
664 30.8() 30.80 

21 35.80 31.90 

125 .38.90 32.20 
480 37.70 31.80 
369 41.80 38.70 
364 21.80 19.40 
215 25.60 18. .30 


15,466 755 686 2S.20 16.20j 

6,063 891 865 22.20 10. .50 

57,000 951 900 43.70, 36.40 

41.. 301 7.57 7.35 4.5.00 39.00 

71,876 1,311 1,251 49.70 13.30 

.53,198 7.52, 7:40 35 . 90 ! 30 . 20 ' 

113,7.‘‘0! 1..394 1,310 .33..'lO, 29.80 

75.. 516 1 .510 1,100, 31.40' 26..50, 

93,132 2,019, 2,7.51 47.90 43.20 

61,188 1,782 1,6.50 47.60| 40.90 

2tL138 f>50' 650 41.Go| 14.8.20 

35,108 1 , 4:48 1,250 49. .80, 4.4.70 

45,9(48 2,80.3 2..52.5 49..’40' 41..30 

58,().5f) 2, .351 2,200 49.30 43.10 

20,691 .581, 570 39.00, 33.70 

15,738 5.54 528! .30.10 25. .50 

14,782 66 S 1 634 20.10 14.70 

18.050 641! 675 21.90 16.40 

12,600 .578i 5251 24.20 20.00 

64,038 4,660, 6,482 .34.10 32.60 

32,100 1,401 l,.30o! 43.9(J .38.90 

17,820 648 .560, 24.90 19.20 

12,640 9.80 l,fK)0 56 lo! 53.10 

4,890 891 825 ,59.10 52.70 

17,420 1,272 1,200 50.20 44.70 

6,780 1,179 1,14.5' 41.90 ,30.70 

6,885 1,647 8641 40. ,50 .37.;40 

6, ,551 457 408 43.0) 31.90 

1,976 617 470 46. .30 39.50 

8,572 488 465 44.70 38.60 

15,618 294 280| 36. (K) 30.40 

12,375 683 610, 39. .50 37.30 

39,597 1,701 1,636 42.10 38.10 


United States. J 


4,284j22,894| 70.59| 69.63,1,643,639|l,365,26Y3,646j41,689| 40.88| 35.92jl,780,052jl,497,621 
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CATTLE —Continued. 


Table 1G2. — Cattle: Wholesale j)rice per 100 pounds^ 1912-1917. 



Chicago. 

Cincinnati. 

Ft. Louis. 

Kansas City. 

Omaha. 

Date. 

Inferior to 
prime. 

Medium to 
heavy butcher 
steers. 

Good to choice 
native steers. 

Common to 
prime. 

Native beeves. 


Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

1912. 

Jiumiii v-Jiiiio. 

July-Doccuilx'r... 

1913. 

$i.7r» 
2. 25 

59.60 

11.25 

f4.10 
4.05 

16.25 

6.75 

17.35 

8.30 

$9.50 

11.00 

$4.60 

5.50 

$9.50 

12.40 








Janunr\*Junc. 

3.00 

9. .50 

4.65 

7.65 

8.00 

9.25 

4.75 

9.00 

$3.25 

$8.80 

Jiiiy-Dwombor... 

3.00 

10.25 

4.50 

7.00 

8.50 

10.00 

4.50 

10.00 

3.00 

9.60 

1914. 











January-JuTie. 

6.60 

9.75 

5.35 

7.25 

8.00 

9.00 

5.20 

9.40 

6.50 

9.25 

July-Docembor. -. 

4.S5 

11.25 

4.65 

7.25 

8.00 

9.60 

4.50 

11.35 

6.00 

10.75 

1915. 











Jaiiuurv-Jjuio. 

4.2.5 

9.95 

4.S5 

7.00 

7.35 

9.40 

6.00 

9.7.5 

8.30 

9.35 

July-Docoinbor... 

4.00 

13.60 

4.15 

7.00 

8.80 

10. 40 

5.60 

10.35 

9. S5 

10.10 












1916. 






1 





January. 

5. .'j(» 

9.85 

5.00 

6.25 

8.40 

' 9.00 

7.15 

9.75 

6.00 

8.75 

Fobiuary. 

5. 70 

9.75 

6.(K) 

6.40 

S.50 

9.00 

6.90 

9.75 

6.25 

8.65 

Marrh. 

0. 7.5 

10.05 

5.50 

7.40 

9.00 I 

10 00 

7.10 

10.05 

7.00 

9.40 

April. 

7.25 

10.00 

6.00 

7.75 

9.25 i 

10.00 

7.50 

10.00 

7.25 

9.50 

Mav. 

7 .50 

10.90 

6.25 

9. 25 

9.65 1 

10.35 

7.50 

11.05 

7.65 

10.65 

Jvuiu. 

7.1.5 

11..50 

6.25 

8.50 

10.60 i 

11.35 

8.00 

11.50 

7.25 

11.00 

Jan.-June... 

.5 .50 

11..50 

5.00 

9.25 

8.40 1 

1 11.35 

6.90 

11.60 

6.00 

11.00 

Jiil>. 

6. (K) 

1 11..30 

6. (K> 

8.00 

9.60 I 

11.00 

7.7.5 

11.30 

6.75 

"“in. 40 

Au}fU''t. 

6.00 

' 11.50 1 

6.00 

7.50 

9.20 

10. .50 

7 75 

n..35 

6. .50 

10.60 

SeptemlKsr. 

5.60 

11.50 

5.75 

7.25 

10.35 1 

10.85 

9.50 

11.25 

6. .50 

10.85 

OctolK'r. 

5. .50 

11.66 

5.60 

7. a) 

10.60 1 

11.15 

7.75 

10.50 

6. .50 

11.10 

NovJimlxjr. 

6. 6.5 

12.40 

5.50 

7.35 

9.00 

9.85 

6.00 

11.75 

6. .50 

11.10 

Dcceinljcr. 

6. 25 

13.00 

6.00 

7.75 

8.(H) 1 

1 11.50 

6.00 

12.00 

7.00 

11.50 

July-Doc... 

.5. .50 

13.00 

5.50 

8.00 

8.00 i 

1 11.50 

6.00 

12.00 

6.50 

11.50 

1917. ' 

January. 

5.75 

11.95 

6.00 

10.25 

10.00 

10.75 

6.60 

11.25 

10.00 

11.50 

Fobriiary. 

[ 6.60 

12.25 

6.00 

11.25 

10.00 

11.00 

6.50 

12.00 

10.25 

11.50 

Mart-h. 

6.25 

12.90 

6.50 

11. 25 

10.25 

11.25 

6.50 

11. ,50 

10.25 

12.50 


7.65 

13.40 

7.00 

11.75 

10.25 

11.60 

6.50 

12.00 

11.35 

13.05 

W^ay. 

8.25 

13.70 

7.50 

12.50 

10.25 

12.25 

9.00 

13.40 

11.25 

13 35 

Juno. 

7.90 

13.90 

7.50 

12.85 

11.00 

12.25 

9.00 

13.75 

12.25 

13.85 

Jan.-Juno.. 

6.75 

13.90 

6. (K1 

12. K5 

10.00 

12.25 

6.50 

13.75 

10.00 

13.85 

July. 

~ 6.M 

14.15 

6 . SflT 

12.25 

11.26 

~13.75 

9. iT 

13.90~ 

”l2.25 

14.00 

August. 

6.15 

16.50 

6.50 

13.00 

11.25 

14.00 

9.76 

16.00 

12.50 

15.55 

Septomlier. 

6.25 

17.90 

6.50 

14.50 

11.75 

15.50 

10.00 

17.00 

13.00 

17.00 

October. 

6.60 

17.60 

6.00 

14.00 

12.75 

15.60 

10.00 

16.50 

16.00 

16.50 

November. 

6.50 

17 60 

6.00 

13.35 

10.50 

16.50 

10.00 

16.60 

14.00 

16.75 

December. 

6.65 

16.00 

6.00 

13.50 

10.00 

16.00 

9.25 

14.75 

11.50 

15.00 

July-Doc... 

6.15 

17.90 

5.00 

14.50 

10.00 

16.50 1 

9.25 

17.00 

11.50 

17.00 
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Statistics of Farm Animals and Their Pnducts. 

BUTTER AND EGGS. 

Table 1G3. — Butter: Wholesale price per pounds 191^-19x7. 



Elgin. 

Chicago. 

Clnciimati. 

Milwaukee. 

New York. 

iioston. 

Date. 

Creamery, 

Creamery, 

Creamery, 

Creamery, 

Crearuery, 

(heamery 

extra. 

extra. 

' exi 


fancy. 

extra. 

extra. 


Low. j High 

Low. 

High 

I I^ow. 

High 

Low. 

High 

Low. 

High. 

Low. 

High. 

1912. 

Cts. 

Ctft. 

rts. 

as. 

as. 

as. 

as. 

as. 

as. 

a.s. 

as. 

aj. 

Jamarv-Jiuuj. 

25 

40 

25 

40 

27i 

424 

25 

40 

26 

41 

27.4, 

38 

July-DocemtHjr. 

25 

35i 

21 

37 

27J 

39 

.25 

35^ 

26 

38 


34 

1913. 













Janimrv-Juno. 


35 

25 

36 

31 

40 

27 

35 

204 

42 

28 

36J 

Jtily-Docemljor. 

26 

35i 

24 

30 

30 

395 

26 

35i 

2t) 

375 

27 

35 

1911. 













Ja’inarv-JuMo.. 

23\ 

3r,j 

24 

35J 

271 

394 

234 

354 

244 

50 

25 

344 

July-Uecf'inber. 

20 

34 

26 

34 

1 30 

38 

26 

34 

26i 

30^ 

27i 

33^ 

1915. 













January-Jiino. 

PAX 

34 

26 

.34 

201 

38 


34 

24 

.36 

27 

33i 

Juiy-Deceml)Or. 

21 

34 

21 

31 

1 28‘ 

38 

21 

34 

25 

304 

26 

3J 

lylfi. 













January. 

30 

3U 

30 

82 

' 35 

354 

30 


31 

33.4 

32 

32 

February. 

30 

31 

30 

331 

' 34 

37' 

30 

34 

.304 

36 

32 

32 

March. 

31 

36 

31 

30 \ 

. 38 

40 

31 

36 

30 

38 

ai 

351 

April. 

32 

36 

32^ 

36 

1 37 

40 

33 

36 

3.54 

37? 

36 

365 

May. 

2s 

32 

2S\ 

32 

1 32 

37 

28 

32 

30 

34 

391 

34 

Jutio. 

28 

29 

271 

29 

1 32 

33 

28 

29 

29 

304 

294 

30 

January-Juno. 

28 

36 

27\ 

36J 

1 32 

40 

28 

36 

1 29 

38 

29V 

354 

July. 

27^. 

~28 

27> 

28 

~3iT 

32 

~27V 

28 

284 

30 

~29 


August. 

28‘ 

31 

2S‘ 

,3U 

32' 

35 

28 

31 

30' 

33J 

30 

324 

Sopi(Mnl)or. 

31i 

34 

31 

34 

35 

37 

31 

3.3 

33 

34 

33 

344 

Octobi'r. . 

.34^ 

.35 

34 

35 

1 37 

39 

34 

35 

35^ 

364 

35 

355 

November. 

3.5 

42 

35 

42 

1 39 

46 

35 1 

1 42 

.36 

42i 

35 1 

39 

I)ecjcml)cr. 

37 

42 

37 

40 

1 

40 

37 1 

1 42 

37 

Hi 

38 

39 

July-Decemlaor. 

1 2"i 

42 

_ 27^' 

42 

1 315 

46 


1 42 

28V 

42i 

29 

39 

1917. 













January. 

,361 

39 

36\ 

39 

40A 

43 

36i 

39 

39 

42J 

38 

.39 

February. 

.39* 

42 

38 

42 

43 

46 

39 

42 

1 40^ 

46 

39 

40 

March. 

40 

43 

40 

421 


44 

40 

42 

40.^ 

44^ 

39 

41 

April. 

37 

46 

375 

46 

44 

60 

38 

46 

39 

46| 

4.3V 

47 

May. 

37 

43 

37 

43 

41 

45 

37 

43 

38 

43J 

394 

43 

June. 

361 

43 

36 

41 

39 i 

45 

36 

42 

37.4 

42 

38 

415 

January-June. 

36^ 

46 

36 

46 

39 1 

50 

36 

46 

37J 

46? 

38 

47 

July. 


38 

36i 

38H 

39 

40.4 

.384 

42 

“377 

40 

~38i 


August. 

38 

41 

38 

4li 

404 

43{ 

384 

42 

39| 

43i 

39} 

43 

September. 

41J 

43i 

41-5 

m 

43X 

455 

42 

43i 

43i 

45 

43’ 

45 

Octol)er. 

42 

431 

42 

431 

444 

46 

424 

44 

43i 

46 

4.34 

45 

November. 

43 

45i 

43 

46.1 

454 

47.5 

434 

46 

44 

48 

43i 

44 

DocemiKjr. 

46i 

49 

465 

49 

475 

53 

46 

48 

47 

5U 

444 

46 

July-Deceinber. 

36^ 

49 

.36J 

49 

39 

63 

38J 

48 

.37i 

51J 

39i 

46 









































726 


YearhooJc of the Department of Agriculture. 

BUTTER AND EGGS-Contimied. 


Table 164.— Butter: IrUemaliorutl trade, catendar yeare 1909-1916. 


[Butter includes all butter made from milk, melted and renovated butter, but does not include margarine, 
cocoa butter, or ghoo. .See “ (loneral note," Table 162.1 

EXPORTS. 


[000 omitted.] 


Country. 


Avorapo, 191.') 
1909-191H. (prelim.) 


1916 


(prelira.) 


Fro/.i— 

Argentina. 

Australia. 

Austria-Hungary... I 

Belgium.I 

Canada. 

Denmark.i 

Finland. 

France.I 

Germany.I 

Ital>.j 


Pounds. 
fi,9.D 
77,8.59 
1,267 
6,125 
a, 973 


Pou ids. 
10,192 
1C 722 


3,.593 


Pounds. 
12, ,502 


7,737 


19.5, DilO 
26,:{3'i 
40,769 
49S 
7,870 


20,015 

50,381 


7,488 


8,960 

21,046 


792 


Country. 

Average, 

1909-1913. 

1915 

(prelim.) 

1916 

(prelim.) 

From— 

Netherlamls. 

New Zealand. 

Norwav. 

Jtiissia^. 

Sweden. 

Pounds. 
75,133 
38,761 
3,137 
150,294 
45, .870 
4,12.5 
4,811 

Pounds. 

93,352 

47,0.56 

3,607 

119,359 

Povnd'i. 

78,997 

1,022 

22 

United Slates. 

Other countries.... 

Total. 

17,941 

4,6.51 

26,561 

689,293 

391,3.57 





IMPORTS. 


Into— 




Info — 1 

Austria-Hungary... 
Belgium. 

6,281 

11,024 

l,.5.)l 



' Germany. 


1 . 

Netherlands. 

Brazil. 

732 

1 110 

1 Russia.. 

Urn idi South Alrica 

4,231 1 

2,030 

S 273 

1 Sweden. ' 

Canada. 

3,,1.S8 
6,211 , 
1,152 

5,661 

2,092 

' Switzerland.i 

Denmark. 

j United Kingdom... 

Dutch East Iiidivs. 

13, ,517 


Other countries.... 

Kgypt. 

2,3.50 

1,194 1 

70.5 

I_ 

Finland. 

2.170 

4,916 1 

3 

Total. 

France. 

13,713 

1,711 , 

761 

' 


111,411 

4,987 



905 

992 

2,202 
3.20 

2,615 

5,922 

11,106 

5,700 

946 

4.55,489 

420, .355 

240,270 

27,364 

15,704 

674,223 

471,070 



1 Java and Madura only. 
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BUTTER AND EGGS—Continued 

Table 165 — Butter: Average price received by farmers on first of each months by States^ 

1917 


Butter, tents per pound 


btate and division 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

1 

V 

o 

A 

December 

M.^me 

37 

38 

J9 

39 

39 

41 

39 

38 

42 

47 

47 

47 

Now Hainpsliiro 

40 

37 

40 

39 

44 

44 

44 

43 

44 

4S 

48 

49 

V ermout 

40 

40 

11 

40 

45 

43 

10 

41 

44 

47 

60 

48 

Massachusetts, 

42 

39 

a 

41 

47 

40 

4b 

47 

40 

4S 

49 

49 

Rhode Island 

42 

41 

40 

43 

50 

40 

47 

17 

40 

50 

50 

49 

Connecticut 

10 

39 

39 

39 

47 

40 

45 

40 

17 

47 

50 

49 

Now \ oik 

19 

19 

41 

41 

42 

42 

40 

40 

43 

47 

47 

48 

New lersov 

41 

41 

41 

41 

40 

40 

44 

44 

46 

47 

49 

49 

1 cniisvJv nia 

19 

39 

39 

3S 

40 

10 

38 

38 

42 

41 

17 

18 

Delaware 

10 

IS 


35 

45 

Id 

40 

42 

48 

1 47 

45 

dO 

Mar'S land 

34 

15 

37 

33 

30 

34 

33 

34 

3t) 

37 

40 

42 

\ irginia 

li 

31 

32 

32 

34 

32 

31 

31 

32 

3 J 

37 

39 

\V cst A irguin 

U 

32 

32 

10 

33 

32 

31 

32 

33 

37 

3‘) 

41 

North (aroliin 

10 

30 

30 

30 

oO 

30 

31 

1 31 

31 

35 

3( 

31 

houth (aroima 

32 

32 

33 

12 

39 

35 

d5 

1 35 

37 

39 

40 

41 

((corgi \ 

31 

2*1 

30 

29 

33 

33 

33 


33 

35 

3S 

40 

• lurid i 

11 

1 ) 

41 

42 

4> 

41 

40 

42 

a 

43 

47 

45 

Ohio 

O 

1 

31 

32 

3( 

31 

>2 

33 

35 

3S 

40 

42 

Tnliun 1 

32 

J1 

i 31 

>1 

33 

32 

12 

31 

33 

17 

39 

40 

llliuois 

II 

12 

33 

32 

3) 

1 

o3 

34 

35 

3S 

40 

40 

Midiigin 1 

I() 

1 ) 

35 

3) 

37 

t( 

11 

4 

18 

1 40 

42 

44 

1 ion in 

IS 

IS 

40 

39 

a 

40 

3" 

S 

40 

43 

43 

44 

Minnesota I 

« 

IS 

3S 

37 

10 

3S 

3> 

7 

19 

41 

44 

43 

Tow 1 

I) 

1 ) 

3» 

1 > 

Is 

17 

31 

15 

17 

40 

43 

44 

Missouri 

10 

K) 

30 

30 

33 

31 

29 

30 

31 

34 

30 

37 

NorlhDikoti 

3< 

15 

34 

31 

3( 

3> 

34 

33 

ly 

37 

39 

10 

South Dakoti 

i( 

11 

11 

33 

3S 

3) 

31 

33 

37 

10 

42 

43 

Nebraska 

il 

10 

11 

30 

3d 

31 

31 

2 

14 

3S 

40 

40 

Kansas 

12 

11 

31 

31 

31 

3 

a 

32 

34 

17 

39 

40 

Kentucky 

21 

1 

27 

2S 

27 

2 J 

27 

27 

27 

2 S 

31 

32 

33 

Tennessee 

2 (j 

2 ) 

2 «» 

At 

27 

A 

At 

23 

27 

30 

31 

33 

Mab^nti 

27 

2 ) 

2 () 

27 

29 


29 

28 

29 

10 

32 

34 

MlSalsSlpJ)! 

2 ) 

2S 

2S 

2S 

30 

2 J 1 

29 

29 

28 

11 

32 

86 

J ouisiftna 

1 

33 

33 

33 

iy 


11 

11 

34 

35 

37 

39 

Texas 

30 

2S 

2S 

2S 

3l 

2 J 

29 

30 

a 

31 

36 

37 

01 lahoma 

iO 1 

30 

29 

30 

32 

29 

10 

31 

31 

33 

37 

39 

Arkausib 

30 

2S 

2S 

2S 

30 

29 j 

2S 

27 

28 

30 

34 

35 

Montana 

10 

38 

38 

37 

13 

43 ! 

3b 

3b 

41 

42 

45 

45 

W voining 

U) 

1 ) 

38 

3S 

42 

12 ’ 

38 

40 

13 

40 

51 

50 

Colorado 

17 

31 

31 

33 

3S 

37 

3j 

3b 

40 

42 

44 

45 

New Mexico 

jS 

37 

39 

38 

12 

40 

39 

43 

40 

44 

46 

47 

Arizona 

41 

42 

45 

39 

13 

45 

40 

42 


45 

48 

19 

1 tah 

35 

i5 

35 

30 

38 

37 

3b 

31) 

42 

41 

45 

45 

Nexada 

3S 

42 

42 

39 

44 

44 

40 

41 

50 

46 

49 

54 

Idaho 

37 

30 

37 

38 

40 

38 

30 

38 

43 

46 

46 

49 

Washington . 

39 

39 

39 

40 

41 

39 

39 

10 

44 

48 

49 

50 

Oregon 

38 

30 

37 

30 

39 

38 

37 

39 

43 

45 

49 

48 

Cahiomia 

35 

38 

40 

30 

37 

30 

38 

42 

43 

46 

47 

47 

United States 

31 0 

31 5 

34 1 

33 5 

3b 1 

35 0 

33 5 

34 0 

3t) 1 

38 9 

40 9 

41 9 

North Atlantic 

39 1 

39 0 

40 1 

39 6 

41 7 

41 7 

39 7 

39 7 

42 9 

46 0 

47 5 

48 ) 

South Vtlantic 

31 6 

31 3 

82 0 

31 0 

33 8 

32 6 

d2 1 

32 1 

33 3 

36 2 

38 2 

40 2 

N Central!* Miss U 

31 7 

33 7 

34 4 

33 5 

30 3 

35 0 

33 2 

33 8 

36 0 

39 0 

40 7 

42.0 

N Central W Miss R .. 

33 6 

33 2 

33 5 

32 8 

36 3 

31 8 

32 4 

33 3 

35 3 

38 2 

40 6 

41 1 

South Central 

2S 4 

27 4 

27 7 

27 7 

29 8 

2S 3 

28 3 

28 3 

29 1 

31 7 

33 0 

85 3 

Far Western 

30 8 

37 2 

38 2 

36 5 

39 1 

37 6 

37 6 

39 8 

42 8 

45 2 

47 2 

47 5 
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BUTTER AND EGGS-Continued 


Table 16G —Butter Receipts at seven leading markets in the United States^ 1891-1917, 


[From Board of Trade, C hamber of ( ommercc, lud Merchants ] xchange rerorl'* ] 
[000 omitted ] 


’i (ar 

Boston 

1 

tine ago 

Mil 

waukee 

St T oilis 

San 1 ran 

CISCO 

Total 5 
cities 

(incm 
nati 

Nov 
\ oik 

\\er i"os 

1S)1 ISO') 

ISH IKH) 

1X)1 10 

1900 1 no 

Pounds 
40 )'»o 
50 7 0 
' 57 71( 

()0 012 

Pounds 
14) 22) 
212 28) 
24 ) 201 
2S( 51S 

Pounds 
3,0)0 
5 0^)0 

7 101 

8 001 

Pounds 

13 044 

14 5S2 
14 <S5 
17 ‘)01 

Pounds 
15 240 

14 n. 

15 0>O 
13 5S1 

Pounds 
21), 100 
317,211 
330 701 
192,615 

Packages 

83 

157 

177 

109 

Pac] IQ 

1 741 

2 010 
2,122 
2 207 

1001 

57 ^(K) 

2j3 SO) 

5 ^)0 

13 4-7 

14 072 

” 345 '^ 

238 

2 040 

1K2 

W 571 

210 213 

7 m , 

14 573 

11 801 

310 471 

223 

1 913 

1 01 

, 51 117 

212 012 

0,857 

14 OSO 

13,5’'0 

320 8S0 

121 

2 113 

1001 

)5 115 

249,021 

7 9)3 1 

15 727 

14,110 

342 615 

147 

2 170 

lJU j 

06,725 

271,910 

8,091 

15,50{) 

17,4o0 

379,747 

155 

2,155 

F>0r 

0.5 152 

2tS (IS 

8 209 

13,10S 

9 282 

366 635 

205 

2,242 

ur 

03 5s0 

2().1 715 

8 210 

13 4 3 

17 1 9 

344 489 

187 

2,113 

lOOS 

1 00 sti 

31( 1 )5 

8,708 

IS (11 

13,833 

427 783 

l()f 

2 175 

iw 

' 05 0 1 

2S1 '■47 

7 45S 

21 OM 

14 4S( 

302 f31 

150 

2 2^0 

1910 

1 69,421 

318,980 

7,119 

23, ly 

11,094 

412,883 

135 

2 257 

1911 

a3 S74 

314 912 

8 632 

24 SI) 

21 118 

463,395 

1()2 

2,405 

lOP 

71 tW 

iS" "f)0 

0 927 

20 300 

24 SS7 

411 ()21 

120 

2 433 

DH 

71 70j 

2S( 220 

9 415 

24 tS( 

23 02'- 

41) 0)1 

102 

2,522 

1)1! 

71 02S 

311 » 7 

9 716 

21 (14 

22 421 

411 330 

72 

2,505 

101) 

S2 0S2 

341 S70 

S 079 

21 2()1 

2S 340 

4S5 253 

129 

2,741 

lOlf 

70 lOo 

1)0 10) 

7 07( 

1( 44 ) 

2S 02) 

4J0 IW) 

151 

2 918 

nr 

09 U»S 

321 100 

0 110 

10 900 

25 032 

410 412 

y 

2 575 

10171 


1 





1 


J lnlnr^ 

2 MS 

18 801 

305 

1,335 

1 38S 

24,067 

* 10 

170 

> ebi uary 

3 SOS 

U 591 

399 

1,251 

l,t(S 

21 719 

3 

1(2 

M ir( h 

3 541 

17 999 

405 

1 474 

2,178 

2o 8e9 

13 

m 

A p il 

4 510 

17 994 

431 

1 377 

3 045 

27 304 

7 

109 

^1IV 

5 )12 

25 049 

62S 

1 718 

3 35) 

36 160 

4 

223 

Jutu 

11 751 

43 803 

740 

2 371 

2 685 

01 413 

3 

328 

Julv 

12 041 

53 034 

079 

1 2<)8 

1 8)7 

68 910 

4 

123 

MlgUSt 

7 S91 

39 337 

601 

1 r2 

1 731 

50 713 

1 

294 

‘icplembci 

5 5t0 

29 232 

502 

1 196 

1 026 

38 200 

3 

240 

October 

5 511 

20 889 

514 

1 51S 

1 729 

30 200 

6 

225 

Iv n 1 m\m 

3 2t3 

17 517 

410 

1 441 

2 011 

24 ()94 

4 

143 

Be ember 

2 914 

16 770 

422 

845 

1 557 

22 507 

6 

140 


‘ I igiires for 1017 wore furnished 1 v the Bure lu ( f M i kete 
> Chicliiuati, 1917, excludes * through’ movement 
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Statistics of Farm Animals and Tlieir Products, 

J3 UTTER AND EGGS—Continued 
Table 167 —Eggs A\erage price rcteii ed hy fanners on first of each month, hy States, 1917 


Fggs cents IH r dozen 


State and division 

January 

Februarj 

March 

1 

May 

1 

June 

July 

August 1 

September ^ 

October 

November 

December | 

Maine 

4fi 

43 

43 

31 

34 

37 

3i 

38 

4b 

50 

51 

56 

No^v Hampshire 

4J 

46 

42 

31 

39 

39 

39 

43 

49 

51 

52 

bO 

Vermont 

4') 

42 

44 

20 

33 

36 

36 

37 

44 

4b 

48 

49 

Mas chiisetts 

5S 

49 

47 

34 

40 

43 

43 

47 

55 

58 

65 

65 

Khodo Island ^ 

56 

49 

47 

33 

41 

42 

41 

42 

48 

58 

61 

bO 

Connecticut 

52 

51 

4'- 

30 

3b 

42 

39 

45 

54 

56 

62 

70 

N( w \ 01 k 

4S 

45 

43 

31 

31 

3f 

36 

38 

4L 

50 

50 

56 

Nov hisev 

4j 

50 

4b 

32 

35 

37 

29 

42 

47 

50 

55 

60 

Pennsvhama 

44 

42 

40 

28 

33 

34 

34 

36 

40 

44 

47 

il 

Delaware 

43 

I*- 


30 

32 

37 

32 

38 

3S 

45 

50 

55 

Marv land 

41 

3S 

35 

27 

30 

32 

30 

32 


39 

40 

48 

Virj,ini i 

37 

35 

33 

24 

29 

30 

30 

2) 

32 

38 

40 

41 

West \ iiginia 

41 

S" 

3b 

24 

31 

1 

32 

33 

33 

38 

42 

44 

North Carolm v 

3« 

31 

29 

21 

25 

27 

28 

26 

29 

35 

38 

40 

South Carolin t 

“34 

1 31 

29 

22 

25 

28 

29 

27 

30 

35 

41 

44 

Georgia 

34 

29 

30 

21 

2 b 

28 

2*’ 

27 

31 

3b 

41 

43 

Florida 

10 

35 

V 

25 

30 

29 

30 

33 

34 

40 

44 

4b 

Ohio 

40 

3« 

36 

2 b 

31 ! 

33 

30 

33 

3b 

3J 

41 

46 

Indiana I 

3S 

34 

33 

25 

30 

33 

28 

30 

33 

37 

38 

43 

llliTiois 

as 

3b 

3o 

26 

31 

31 

28 

30 

^2 

37 

38 

42 

Ml h gan 

3S 

3S 

37 

3 

31 

33 

29 

V 

36 

38 

40 

43 

Wisi onsin 

3t 

3" 

36 

26 

30 

31 

28 1 

3 

33 

37 

3" 

40 

Minnesota 

35 

35 

31 

26 

29 

31 

28 

29 

32 

35 

36 

38 

Iowa 

I*- 

3b 

33 

25 

30 

31 

27 

28 

32 

34 

35 

39 

Missouri 

31 

34 

31 

25 

30 

30 

26 

2 b 

29 

34 

34 

39 

North D ikot i 

r 

3" 

36 

27 

27 

29 

27 

26 

29 

3> 

35 

39 

South Dckoti 

3(i 

34 

32 

24 

29 

29 

27 

28 

31 

o4 

36 

37 

Nebraska 

33 

32 

31 

24 

29 

30 

2i 

26 

29 

33 

,34 

37 

Kansis 

33 

32 

29 

25 

29 

30 

26 

25 

29 

34 

35 

38 

Kentucky 

31 

34 

32 

23 

28 

29 

2 b 

27 

27 

33 

35 

39 

Tennessee 

35 

P 

30 

22 

27 

28 

25 

24 

27 

33 

34 

39 

Alabama 

32 

28 

27 

21 

25 

A5 

25 

24 

27 

31 

35 

37 

Mississippi 

33 

30 

29 

21 

27 

2 b 

25 

24 

26 

31 

34 

37 

Louisiana 

33 

29 

28 

23 

25 

27 


26 

28 

31 

37 

41 

Te’tas 

32 

28 

2 b 

21 

27 

25 

24 

2.3 

25 

32 

37 

40 

Okl ihoma 

34 

31 

28 

-2 

27 

27 

26 

23 

2 b 

31 

34 

39 

Arkansas 

33 

28 

28 

22 

26 

25 

25 

22 

25 

U 

35 

37 

Mont ma 

50 

47 

41 

31 

29 

31 

34 

34 

39 

41 

45 

62 

W vommg 

50 

43 

41 

32 

33 

33 

34 

37 

40 

49 

48 

53 

Colorado 

44 

31 

32 

25 

32 

32 

31 

33 

38 

42 

42 

46 

New Mexico 

43 

37 

35 

28 

31 

32 

33 

37 

38 

38 

41 

48 

Arizona 

53 

43 

35 

32 

34 

38 

42 

41 


52 

60 

54 

Utah 

42 

41 

34 

25 

29 

30 

30 

30 

3b 

38 

43 

45 

Nevada 

43 

44 

42 

30 

31 

36 

39 

41 

48 

41 

55 

68 

Idaho 

46 

43 

38 

30 

32 

31 

31 

33 

36 

41 

43 

50 

W ashmgton 

44 

41 

33 

28 

33 

32 

33 

3b 

41 

43 

50 

53 

Oregon 

49 

37 

31 

27 

31 

30 

29 

33 

34 

39 

45 

50 

California 

41 

38 

31 

27 

30 

32 

32 

34 

40 

45 

50 

53 

United States 

37 7 

35 8 

33 8 

25 9 

30 0 

31 1 

^ 3 

I*) 8 

33 2 

37 4 

19 4 

41 3 

North Atlantic 

47 4 

"44 6 

42 5 

30 f 

~34 4 " 

36 3 

36 2 

38 6 

~4i 9 

T8 7 

”61 0 

~65 6 

South Atlantic 

3b 9 

a3 8 

32 3 

23 5 

28 1 

29 3 

24 6 

29 > 

32 0 

37 4 

40 7 

44 1 

N Central F Miss R 

39 2 

3b b 

35 3 

27 5 

30 7 

32 2 

28 7 

31 2 

34 0 

37 7 

39 0 

43 1 

N Central W Miss R 

31 2 

31 1 

31 6 

25 0 

29 5 

30 3 

26 5 

26 8 

30 3 

34 0 

34 8 

38 4 

South Central 

33 3 

30 0 

28 4 

21 8 

2 b 8 

26 4 

25 0 

21 0 

2 n 1 

31 9 

35 3 

88 8 

1* ar Western 

42 U 

39 5 

32 8 

27 4 

30 9 

31 7 

31 9 

34 0 

38 7 

42 9 

47 4 

51 2 
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BUTTER AND BGGS-Oontinued. 


Tablk 168.— Eggs: Receipts at seven leading markets in the United States, 1891-1917. 


[From Board of Trade, Charabor of Commarce, and Moruhants’ Exchange reports.] 


Year. 

Boston. 

Chicago. 

Cincin¬ 

nati. 

Milwau¬ 

kee. 

New 

York. 

St. Louis. 

San Fran¬ 
cisco. 

Total. 

Averages: 

Cases. 

Cases. 

Cases. 

Cases. 

Cases. 

Cases. 

CUses. 

Qises. 

1891-1895. 

722,363 

1,879,065 

28.8,518 

90,943 

2,113,946 

557,320 

166,069 

6,818,244 

1896-1900. 

912,807 

2,196,631 

362,262 

113,327 

2,66-1,074- 

852,457 

191,087 

7,295,016 

1901-1905. 

1,15.5,310 

2,990,675 

418,812 

139,718 

3,057,298 

1,000,935 

301,933 

9,067,741 

1906-1910. 

j 

1,517,995 

1,467,040 

609,017 

180,362 

1,016,360 

1,301,719 

331,766 

12,360,259 

1901. 

1,0-10, .555 

2,783,709 

493,218 

128,179 

2,909,194 

1,022,646 

277,500 

8,655,001 

1902. 

1,053,165 

2,659,340 

464,799 

114,732 

2,743,612 

825,999 

285,0.58 

8,ii6,735 

1903. 

1,161,777 

3,279,248 

338,327 

129,278 

2,940,091 

959,618 

3:15,228 

9,146, .507 

BKM . 

1,122,819 

3,113,8.58 

377,263 

106,409 

3,21.5,921 

1,216,124 

319,637 

9,532,(^14 

1905. 

1,395,385 

3,117,221 

420,604 

159,990 

3,177,638 

980,257 

307,2*13 

9,868,338 

1906.' 

1,709,5.31 

.3, .5.83,878 

484,208 

187, .561 

3,981,013 

1,023,125 

137,074 

11,106,390 

1907. 

l,5<fl,.576 

1,7.80,3.56 

588,636 

176,826 

4,2()2,163 

1,288,977 

379,4.39 

13,070,963 

1908. 

'1,436,786 

4,569,014 

441,072 

207, ,5.58 

70.3,990 

1,139,868 

347,136 

12,115,724 

1909. 

1,417,397 

4,5.57,906 

519,652 

160,418 

3,903,867 

1,395,987 1 

310.185 

12,2:).5,.I12 

1910. 

1,431,686 

1,814,015 

511,519 

179,418 

4,380,777 

1,375,038 

469,698 

13,192,811 

1911. 

'1,441,768 

l,707,a3.5 

605,131 

175,270 

.5,021,7.57 

1,736,915 

587,687 

14,27.5,863 

1912. 

1,580,106 

4,.556,613 

608,912 

136,896 

4,723, .520 

1 ,.394,5.34 

638,890 

i:i, 699, .5.11 

1913. 

1,589,400 

4,593,800 

694,954 

191,0.59 

l,7i3,5.'>5 

1,.398,0()5 

673,042 

1.3,()5.3,.87.5 

1911. 

1,531,329 

1,0.83,163 

461,927 

224,797 

1 SS2 222 

1,174,212 

619,,5(K) 

1.3,277,1.50 

1915. 

1,7.57.594 

4,896,216 

812,371 

192.713 ; 

.5,’.5s5,';i29 

1,492,729 

629, .577 

15,;i66,.589 

1916. 

1, (>19,828 

5,452,737 

85;i,910 

208.924 

4,858,274 

1,521,.506 

57.5,011 

15,120,193 

1917. 

1,.501,956 

5,678,679 

184,022 

1.{1.'()25 1 

4,3.57, (K>1 

1,.37.3,120 

71.5,7.8 

13,945,2.31 

1917J 

January. 

55,734 

117,951 

*8,7.57 

2,787 

143,005 

4.3,076 

.50,019 

421,929 

Febniaiy. 

74,816 

8.5,940 

13,489 

6,311 

139,466 

73,237 

7.5,900 

468,190 

March. 

170,737 

376,361 

11,268 

9,495 

405,;5)0 

253,992 

9:i,9(il 

1, .321,141 

April. 

May. 

2.52,047 

926,647 

2,708 

25,387 

746,808 

260,4;i:i 

91,211 

2,.30.5,241 

318,421 

1,200,041 

35,681 

24.059 

7:i7,680 

2.5.3,800 

91,8.1.S 

2,()61,529 

Jimc.! 

193,613 

890,403 

25,019 

15,:i.‘}2 

564, .515 

128,373 

Vs, 85.1 

1,902,108 

July. 1 

112,856 

1126,283 

18,995 

8,032 

394,625 

92,375 

51,5)6 

l,:il)4,682 

Anil'll. 

86,6:14 

449,968 

14,695 

10,3.54 

3.17,114 

91,537 

4.5,017 

1,03.5,319 

September. 

84,008 

361,159 

17,315 

10,329 

332,515 

74,603 

3o,305 

915,294 

October. 

79,856 

29.5,082 

11,134 

11,624 

281,398 

41,794 

37,019 

76:1,907 

November.>_ 

4:i,6i:i 

192,5:i7 

16,731 

8,.5S2 

169,079 

3.5,199 

28,249 

492 9S1 

December. 

29,621 

150,307 

9,230 

3,303 

102,487 

21,011 

36,888 

352,.S77 


1 Figaros for 1917 wcro furnished by the Bureau of Markets. 
3 Cincinnati, 1917, excludes “throujjh " shipments. 
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BUTTER AND EGGS.—Continued. 

Table 169.— Eggs: Wholesale price per dozen, 1912-1917. 


Date. 

Chicago. 

Cincir 


St. J.(Ouls. 

Milwaukee. 

New York. 

Fresh. 

mati. 

Average best, 
fresh. 

Fresh. 

Average best, 
fresh. 


Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

nigh. 

1912. 

Cents. 

Cents. 

Cents. 

Cents. 

Cente. 

Cents. 

Cents. 

Cints. 

Cents. 

Cents. 

Jan.-Jnno. 

17 

40 

17 

40 

16 

39 

15 

38 

204 

48 

JuJy-Doc. 

17i 

27i 

18 

3G 1 

Uh 

27 

16 

30 

2:3 

00 

1913. 











Jan.-Jiino. 

ir.i 

27i 

ISi 

27i 

14i 

25 

14 

25 

20 

40 

July-Dee. 

16 

37 

18i 

42 

12 

35 

13 

.35 

25 


1911. 











Jun.-Jmio. 

17 

32i 

16) 

36 

14 

31 

15 

.30 

20 

.50 

July-J>'c. 

IS 

30 


3Si 

18 

35 

16 

.32 

24 

62 

lyi.'). 











Jan.-Jimc. 

16 

3.S 

12i 

40i 

15i 

374 

15} 

34 

18 

44 

July-Dco. 

16 

m 

10 

36 

Hi 

30 

154 

32 

18 

40 

19 H). 











Jamiarv. 

27 

321 

18 

34 V 

24i 

31 

2.5 

31 

26 

3,5 

Fcbiiwry. 

20} 

21)i 

18^ 

2Si 

19 

30 

205 

28 

22 

304 

Man li. 

IS'. 

22 

171 

23 

17 

204 

17 

21 

21? 

28i 

April. 

J,)', 

21 

17 

21 

m 

20 

17V 

19 

20 

2^ 

May. 

20' 

21' 

17i 

2'i 

19 

20V 

isi 

20 

21J 

2,34 

Juno. 

'2()\ 

22l 

IS 

22i 

19 

20 

19 

20 

22 

241 

Jan.-June... 

isi 

321 

17 

•Di 

17 

31 

17 

31 

2()i 

;i5 

Tn 1 

21} 

23 

17>. 

21 



19 

22 

23} 

274 

AirniJftl. 

23’ 

26 

ISJ 

:io 

22 

26 

19 

25 

26{ 

34 

September. 

2r)'> 

30'. 

21 


24 

2S 

21 

27 

31 

35 

October. 

tiif 

32 i 

2:.i 

3.9i 

28 

31 

22 

.30 

324 

37 

November. 

::il 

39'. 

1 2s' 

43 

31 

39 

27 

3S 

3,54 

40 

December. 

37“ 

41 ' 

1 *11 

47 

36 

3S 

3:$ 

38 

41i 

47 

July-Dee. 

2!} 

41 

1 Li 

47 1 

22’^ 

39 

19 

38 

_ 

1_ 

1917. 











January. 

36i 

49 

30 

53 

36 

42 

33 

44 

39 

53 

lYbriuiry. 

29 

46 

29 

50 

28 

42 

29 

42 

3:3 

49 

March. 

2<i 

31 

22 

31 

2,>i 

a>4 

254 

31 

2Si 

35 

April. 

29i 

36 

27J 

34 

28i 

35 

.30 

3.54 

32 

304 

May. 

31 

3.jJ 

28 

3H 

30i 

334 

31 

.35 

:334 

374 

June. 

2S\ 


26 

35 

27*1 

33 

28 

3.5 

30 

374 

Jan.-Junc... 

26 

49 

22 

.53 

_ ^ 

42 

” 254 

44 

1 284 1 .53 

July. 

:y)} 

33J 

20 

35 

26 

2<94 

m 

.38 

34 

1 30 

August. 

301 

‘47l 

20 

39 

26 

35 

3()1 

38 

34 

I 42 

September. 

36 

39 

30 

41 

34 

37 

364 

38 

39 

1 42 

October. 

36 

39 

33 

50 

34 

37 

36 

38 

39 

1 43 

November. 

38 

49 

36 

50 

38 

43J 

38 

45 

41 

1 50 

December. 

46 

67 

37 

57 

42J 

61 

44 

65 

514 

1 02 

July-Dcc— 

30 i 

57 

20 

67 

26 

1^- 

1 30 i 

65 

34 

02 
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CHEESE. 

Table 170.— Cheese: International tradej calendar years 1009-1916. 

[Cliccso iiicludes all cheese made from milk; ^'cottaRe cheese,” of cours Is Included. See “ General note," 

Table lo2.] 

EXPORTS. 

(000 omitted.l 


Country. 

Average, 

h'0t>-lU13. 

irio 

(Prelim.) 

1916 

(1‘rclim.) 

From— 

Bnlgaiia. 

Canada. 

Poundfi. 

5,:)H4 

167,260 

26,S«0 

1,967 

(K),.'i()0 

127,379 

55,561 

Foaiidi^. 

Pounds. 

160,660 

16,242 

170,248 

13,934 

France. 

German). 

Itnlv. 

6,'), 762 
190,3.34 
* 91,,533 

39, .323 
199,108 

Nelherland ■. 

No A Zealand. 


Country. 

Average, 

1909-1913. 

1915 

(Prelim.) 

ItJfl 

(Prelim.) 

From— 

Russia. 

Switzerland. 

United States. 

Other countries... 

Total. 

Pounds. 

7,011 

70,075 

5,142 

10,705 

Pounds.. 

99.) 

74,775 

63,227 

8,343 

Pounds. 

105 

47,215 

54,093 

538,124 

671,871 





IMPORTS. 


Into— I 

Algeria. 

Argentina. 

Australia. 

Aiislria-Hiin„Mr\... 

Beli'ium.. 

Brazil. 

British South At- j 

Cuba. 

Denmark. 

KbTl»t .I 


6,592 

10,4i7 

300 

1J.29S 

4,611 
7,306 1 
1,532 1 

1 ’6 ,133 

31,771 



4 ; 178 

2,300 

1,423 

5,006 

4,012 

2,037 

4,520 

1,414 

8,182 

2,.S39 


5,785 1 

1 1,865 


Into— 

France. 

1 

49,056 
48,0S7 

46,744 

24,140 

Italy.1 

1 13,308 

3,472 

252 

Russia.. 

, 3,911 

3,738 

2,066 

Spam. 

' 5,032 

3,202 

1,453 

vSwitzerland. 

7,1.50 

3,410 

427 

United Kingdom .. 

257,407 

299,920 

287,115 

United States. 

46,340 

38,919 

28,616 

Other countries.... 

19,.590 

7,6.S1 


Total. 

5.3<), 2o.) 

435,471 
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CHICKENS 

Table 171 — Chickens: Average price received hy fanners on first of each months by Statesf 

1917 



Chickens cents per pound 

State and division 









1 


z 

fc 


Januani 

1 

Ph 

March 

April 

Mav 

June 

>> 

*3 

I-* 


1 

E 

0) 

ce 

Octobe 

1 

A 

0 

1 

Maine 

1( 2 

17 0 

18 0 

18 0 

19 4 

19 1 

21 0 

21 2 

21 6 

20 9 

20 2 

19 6 

New Uaiupshirc 

10 ') 

20 0 

1) 0 

20 4 

20 0 

20 8 

21 0 

21 0 

21 4 

21 0 

21 } 

22 5 

Vermont 

U) 2 

17 4 

15 b 

L 5 

17 5 

19 0 

17 9 

19 3 

18 b 

20 3 

20 0 

19 5 

Jfassaehusetl 

21 0 

21 0 

23 0 

24 0 

r 0 

23 0 

24 4 

2( U 

24 b 

2(> 0 

24 0 

22 2 

lihodo Island 

21 0 

20 5 

22 0 

23 0 

29 5 

2b 0 

29 0 

24 0 


25 3 

2b 0 

24 5 

Connecticut 

20 2 

20 8 

20 5 

20 7 

24 0 

23 G 

23 0 

21 0 

24 0 

24 2 

25 1 

25 0 

Niw urk 

17 2 

IS « 

1) 0 

19 3 

20 3 

21 0 

21 1 

22 0 

22 7 

21 9 

22 7 

23 0 

New Jeiscy 

19 G 

21 0 

21 4 

21 3 

22 2 

23 0 

23 0 

24 0 

25 0 

25 b 

25 1 

24 7 

1 1 nnsvh am i 

15 9 

16 1 

17 9 

IS 8 

20 2 

20 0 

19 9 

20 7 

21 2 

21 0 

22 3 

21 0 

Pehware 

lb (1 

17 0 


20 0 

25 0 

22 0 

18 0 

25 0 

23 0 

23 0 

26 0 

22 5 

M^^^hnd 

! 17 3 

18 4 

18 8 

19 5 

22 2 

22 0 

24 0 

21 2 

21 8 

24 7 

22 1 

21 5 

Virf'ima 

1 15 8 

1() 5 

17 4 

1() 9 

19 2 

IS 7 

19 0 

20 1 

19 2 

20 5 

21 5 

21 0 

West Virgin a 

14 5 

11 S 

1(1 0 

15 8 

IS 1 

17 8 

IS 3 

IJ 8 

19 4 

19 5 

20 2 

19 5 

North Ciruhiu 

13 8 

13 9 

14 (» 

15 2 

lb 0 

17 0 

18 2 

17 2 

17 b 

i 18 5 

18 6 

1 19 4 

Fouth Carolina 

14 5 

14 4 

14 7 

15 3 

15 0 

17 4 

lb 9 

17 6 

lb b 

17 0 

19 0 

19 5 

Georgia 

14 0 

11 1 

IS 0 

15 6 

17 3 

17 1 

17 7 

17 2 

18 0 

18 0 

20 5 

' 20 0 

1 Ion da 

18 5 

19 3 

19 4 

19 6 

20 4 

20 2 

19 3 

21 0 

19 8 

22 0 

22 5 

28 0 

Ohio 

14 2 

1) ) 

16 5 

17 7 

IS 7 

18 b 

17 7 

IS 0 

IS 2 

1<> 8 

18 0 

18 0 

Imli ma 

14 1 

15 0 

b 2 

lb 8 

18 5 

18 1 

17 5 

17 0 

17 5 

18 5 

17 b 

16 5 

Ilhnoiv 

13 b 

14 7 

15 8 

lb 8 

18 1 

17 5 

17 6 

17 ] 

17 4 

18 2 

17 0 

16 6 

Miclugan 

13 0 

14 8 

15 9 

15 9 

18 1 

18 1 

18 1 

17 0 

17 8 

18 2 

17 4 

16 5 

Wisionsln 

13 1 

13 5 

15 1 

15 8 

17 0 

17 5 

17 5 

lb 5 

17 0 

18 1 

16 2 

15 5 

Minnesota 

12 2 

12 7 

14 4 

13 5 

15 2 

15 2 

14 8 

11 3 

14 9 

15 6 

14 1 

14 2 

lo ^a 

13 9 

14 2 

11 9 

15 2 

16 2 

10 2 

15 5 

15 7 

15 9 

17 0 

15 e 

15 6 

Missouri 

13 1 

14 1 

15 2 

16 0 

17 7 

17 1 

16 6 

16 3 

10 3 

17 7 

lb 5 

IG 2 

North Dakoti 

10 5 

12 2 

11 4 

12 7 

13 6 

14 3 

13 9 

13 2 

13 8 

14 5 

13 0 

12 0 

South Pakota 

12 0 , 

12 8 

12 2 

13 8 

11 5 

1} 5 ! 

13 7 

13 7 

15 7 

14 6 

14 0 

14 5 

Nebraska 

12 1 ' 

13 0 

13 S 

14 4 

V 9 , 

15 7 

14 8 

15 3 

15 0 

17 3 

14 8 

14 9 

Kansas 

12 1 

13 9 

11 1 

14 9 

lb 1 

lb 2 

15 5 

11 7 

14 9 

16 6 

15 7 

15 5 

Kentucky 

13 1 

14 3 

15 6 

lb 4 

17 8 

17 3 

17 0 

17 5 

16 5 

17 8 

17 2 

10 8 

Tennessee 

12 8 

13 9 

15 1 

16 7 

17 7 

17 8 

18 1 

15 8 

16 0 

16 6 

16 8 

16 6 

Alabima 

13 4 

13 2 

H 7 

13 3 

15 5 

\i 5 

15 6 

Id 5 

14 7 

16 7 

17 4 

18 2 

Mississippi 

12 8 

13 4 

13 9 

15 1 

15 0 

IG 4 

10 3 

lb 0 

15 3 

lb 2 

17 1 

17 5 

Louisiana 

17 0 

IR 1 

1j 7 

lb 8 

17 7 

18 9 

19 8 

19 0 

19 0 

19 3 

20 6 

20 0 

Texas 

12 4 

12 2 

12 8 

13 2 

15 1 

15 2 

16 0 

14 0 

14 2 

11 9 

15 5 

15 7 

Oklahoma 

12 3 

12 6 

13 7 

14 4 

15 9 

16 0 

16 1 

15 4 

14 4 

15 2 

15 9 

15 3 

Arkansas 

11 8 

11 5 

12 6 

13 9 

15 3 

16 2 

15 5 

15 4 

11 9 

15 0 

15 6 

17 0 

Montana 

14 5 

15 1 

lb 5 

16 4 , 

18 0 

19 0 

20 0 

18 1 

21 1 

19 1 

18 4 

18 0 

Wyoming 

16 0 

15 5 

17 4 

19 4 

18 8 

20 0 

17 6 

18 8 

17 6 

21 3 

18 9 

18 0 

Colorado 

13 4 

13 9 

14 4 

14 9 

17 6 

18 b 

17 8 

16 8 

17 8 

17 8 

18 2 

17 2 

New Mexico 

13 1 

15 2 

15 4 

15 6 

15 4 

15 7 

17 1 

19 5 

18 0 

28 0 

20 4 

19 0 

Arizona 

19 5 

21 1 

18 8 

21 0 

20 8 

22 0 

24 6 

24 0 


23 5 

22 0 

19 6 

Utah 

13 4 

14 1 

15 6 

15 1 

15 4 

16 b 

17 6 

16 5 

16 9 

17 J 

18 0 

17 6 

Nevada 

20 0 

22 5 

21 4 

23 2 

22 0 

2b 0 

24 0 

22 0 

21 0 

22 0 

24 2 

24 0 

Idaho 

13 0 

12 3 

13 0 

14 4 

16 0 

16 0 

15 6 

15 6 

16 0 

16 5 

15 5 

16 0 

Washington 

14 4 

14 3 

15 2 

17 0 

18 4 

18 0 

17 8 

lb 8 

17 5 

17 3 

18 5 

17 5 

Oregon 

13 5 

13 5 

15 0 

15 8 

17 6 

16 3 

lb 0 

16 1 

15 8 

17 0 

17 8 

17 0 

California 

16 8 

18 3 

17 6 

18 7 

19 1 

17 9 

18 6 

18 9 

19 4 

19 3 

20 0 

22 2 

Umted States 

13 9 

11 7 

15 5 

16 1 

17 5 

17 6 

17 3 

17 1 

17 2 

18 1 

17 7 

17 5 

North Atlantic 

17 3 

18 2 

1^6" 

19 T 

20 9 

loT 

21 1 


22~3 

22 1 

22 7 

"ITl 

South AtUntic 

15 1 

15 5 

16 1 

16 5 

18 2 

18 3 

18 7 

19 0 

18 8 

19 7 

20 6 

20 4 

N CentnlL Miss R 

13 8 

14 8 

16 0 

16 8 

18 2 

18 0 

17 7 

17 2 

17 6 

18 6 

17 3 

16 8 

N Central W Miss R 

12 8 

13 7 

14 3 

14 9 

16 2 

16 1 

15 5 

15 3 

15 5 

16 8 

15 5 

15 3 

South Central 

13 0 

13 2 

13 9 

14 7 

16 2 

16 4 

16 4 

15 7 

15 4 

16 2 

16 7 

16 S 

Far Western 

15 2 

IG 0 

16 2 

17 2 

18 2 

17 7 

18 0 

17 8 

18 2 

18 6 

19 0 

19 4 
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SHEEP AND WOOL. 

Table 172.—Sheep: Number and value on farms in the United States^ 1867-1918. 

Note.— Fifoires in italics are census returns; Aguros in roman are estimates of the Department of Agri¬ 
culture. Estimates of numbers are obtained by applying estimated percentages of increase or decrease to 
the published numbers of the precoeding year, except that a rt*visod base is used for applying percentage 
estimates whenever new census data are available. It should also bo observed that the census of 1910 
nving numbers as of Apr. 1 o, is not strictly comparable with former censuses, which related to numbers 
June 1. 


Year. 

Number. 

Price 
per head 
Jan. 1. 

Farm value 
Jan. 1. 

Year. 

Numlicr. 

Price 
per he.ad 
Jim. 1. 

Farm value 
Jan. 1. 

1867. 

39,386,000 

82.50 

.S98,644,000 

1892. 

44,938,000 

$2.58 

$116,121.000 

1868. 

38,992,000 

1.82 

71,a5.3,0()0 

1893. 

47.274,000 

2.66 

12.5,909,000 

1869. 

37,724,000 

1.64 

62,037,000 

1894. 

4.5,048, (XX) 

1.98 

89,186,000 

1870. 

1S7U, census, 

40,853,000 

1.96 

79,876,000 

1895 . 

1896 . 

42,294,000 
.38,299,000 

1.58 

1.70 

66,686,000 
6.5,168, (XK) 

J une 1 . 

S8,p7,05t 



1897. 

.36,819, (XX) 

1.82 

67,021,(X)0 

1871. 

31,^1,000 

2.14 

6.^310,000 

1898. 

37,657,000 

2.46 

92,721,000 

1872. 

31.679; 000 

2.61 

.82,76.^000 

1899. 

39,111,000 

2.75 

107 ; 698,000 

I87d. 

1874. 

187.5. 

33,002,000 

33,938,(K)0 

33,784,000 

2.71 
2.13 
2. .55 

89,427,000 

82.363.000 

86,27.8,000 

mx). 

UHH), census, 
J une 1 . 

41,883,000 

61,60i,71) 

2.93 

122,666,000 

1876. 

S.)] 935 ; 000 

2.37 

85; 121.000 

1901 1 . 

.59,7.57,000 

2.98 

178,072,000 

1877. 

36,804.000 

2.13 

76, .362,000 

1902. 

62,030,000 

2.66 

161,416,000 

1878. 

36,740,000 

2.21 

78,898,0(X) 

I9a3. 

03, iMM, 000 

2.6:3 

168,316, (XX) 

1879. 

38,124,000 

2.07 

78,96,5, (XK) 

19(M. 

51,6.30,000 

2. .59 

133, .530,000 

1880. 

18SO, census, 
June j . 

40,766,000 

3S, 192,07Ji 

2.21 

90,231,000 

1 

11X1). 

19(X.. 

1!X)7. 

4.5,170,000 
50,6:42,000 
6:3,240,000 

2.82 
3.54 
3.84 

127,332,000 

179,056,004 

204,210,0('O 

1881.1 

4;i,.570,000 

2.39 

ioi,o7i,ooo 

1908. 

54,031,000 

3.88 

211,736, (XM 

1882. 

4.5,016,000 

2.37 

106, .596, (XX) 

1909. 

,50,084,(X)0 

3.43 

192,032, Oct) 

1883. 

18^H. 1 

49,2.37,000 

50,627,000 

2. .53 
2.37 

124,366,000 

119,90:1.000 

1910. 

1910, census, 

.57,216, (XX) 


1886., 

50.360,000 

2. M 

107,961, (XK) 

Apr. to _ 


I 4.12 

210,030,000 

1886. 

48.322,000 

1.91 

92,444,000 

19111. 

,5.3,0.33, (XK) 

1’ 3.91 

209, .^{5, IX'O 
181,170, (Kin* 
202,779,001) 

1887. 

44.759,000 

2.01 

89,873,000 

1912. 

52,;i62,0(K) 

,3.40 

1888. 

43,545,000 

2.a5 

89,2.80,000 

1913. 

.51,4S2,0(X) 

1 3.94 

1880. 

42, .5W, 000 

2.13 

90,640, (XX) 1 

1914. 

49,719,000 

4.02 

200,045,(X.u 

ISOO.{ 

ISfKf, census. 

44,336,000 

2.27 

100,660,000 , 

1915 . 

1916 . 

49,950,000 
48,02.5, (X)i) 

4.50 
.5.17 

221,687, Oil) 
2.51,.591,(X 0 

June 1 .1 

ss, tm, m 



1917. 

47,616,(X)0 

7.13 

li:39,.529,(XK) 

1891.1 

4.1,431,000 ' 

2.50 j 

108,397,000 

1918. 

4S,900,(XK) 

11 82 

577,867,0-0 


t Estimates of numbers revised based Oii census data. 
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SHEEP AND WOOL-Continued 

Table 173 — Sheep' Number arid value on farms Jan 1 , 1917 and 1918 , by States. 


State 

Numlier (thou¬ 
sands) Jan 1— 

Average pi ice per 
heaa Jan I— 

tarm value (thou- 
sinds of dollars) 
Jan 1— 

1Q18 

1917 

1918 

1917 

1918 

1917 

Maine 

163 

157 

$9 

10 

16 

10 

$1,532 

$989 

New Hampshire 

17 

35 

10 

60 

6 

70 

392 

234 

Vermont 

106 

100 

11 

60 

7 

10 

1,230 

730 

Massachusetts 

28 

25 

10 

10 

6 

70 

288 

168 

Hhode Island.. 

6 

5 

9 

50 

7 

20 

57 

36 

Connecticut 

20 

18 

11 

40 

7 

60 

228 

117 

New York 

840 

800 

11 

20 

8 

40 

11,088 

6,720 

Now Jerse\ 

2t> 

29 

10 

90 

7 

20 

283 

209 

Peunsvlvania 

on 

830 

11 

70 


10 

10,682 

5,893 

Del iwaie 

10 

8 

9 

00 


90 

90 

47 

Muvlmd 

234 

223 

9 

80 

6 

60 

2,293 

1,472 

\ irguiia 

bsf) 

686 

10 

50 

6 

50 

7,203 

4,459 

We’-t Viifjini i 

7H 

715 

11 

20 

6 

60 

8, til 

4,719 

North Carolina 

137 

ito 

6 

()0 

3 

90 

904 

546 

South Carohn i 

11 

30 

4 

60 

3 

20 

141 

96 

Georgia... 

141 

150 

4 

20 

2 

SO 

605 

420 

1^)01 Ida 

120 

119 

3 

40 

2 

70 

40S 

321 

Ohio 

3,001 

2,944 

11 

60 

7 

20 

35,8.56 

21,197 

Indi ni 

908 

950 

12 

80 

8 

20 

12,771 

7,790 

Illinois 

1 98S 

898 

12 

90 

8 

20 

12, ”10 

7,364 

Mifhi in 

' 1,026 

1,831 

12 

f)0 

7 

SO 

24,26S ; 

14,105 

V is onsiii 

(Vll 

615 

11 

90 

7 

^0 

7,-r ! 

4,S.3S 

Minn sot V 

OiS 

541 

11 

80 


M) 

6, i02 

4,112 

low l 

1,221 

1,200 

13 

80 

s 

SO 

16 891 

10 560 

Missoui i 

1,460 

1,3-0 

12 

90 

7 

-0 

18,911 

10,549 

North Dikotn 

2j2 

2 to 

11 

80 

7 

to 

2 9-1 

1,776 

b mth Dakot 

7j0 

(25 

11 

(0 

7 

40 

8,700 

4,625 

Nebi wska < 

40S 

38] 

11 

00 

7 

50 

1,1 < 

2 8.58 

Kansas 

41k 

14S 

12 

00 

7 

60 

5, OK) 

2,645 

Kentucky 

1,270 

1,15 > 

11 

20 

7 

10 

14,221 

8,200 

Tonnessoc 

600 

000 

8 

60 

5 

80 

5,212 

1,480 

\1 ibima 

111 

121 

4 

50 

3 

20 

590 

3S7 

MlSSbsSippi. 

174 

191 

4 

50 

3 

00 

7S.3 

579 

Jx)iusnni 

200 

240 

4 

10 

2 

90 

S57 

69b 

Ttvis 

2,1S8 

2,128 

7 

50 

4 

40 

10,410 

10,213 

Oklahoma 

20S 

101 

11 

30 

6 

30 

2, 350 

6.5.5 

Arkamis 

149 

124 

7 

10 

3 

90 

1 0.JS 

484 

Montana 

1,045 

3,500 

12 

()0 j 

7 

10 

IS, 367 

21,S.jO 

W\oming 

4,100 

4,100 

13 

fiO 

7 

60 

5.5,760 

31,1()0 

Color ido 

2,0S6 

1,950 , 

12 

60 

7 

50 

26,284 

14,625 

New Mexico 

1,115 

3,100 * 

10 

00 

r, 

80 

31,3o0 

19,110 

Arizona 

l,5d0 

1,(»32 

10 

40 

6 

30 

16,120 

10,282 

Utah 

2,310 

2,0S9 

13 

()0 

7 

90 

31,SJt 

16,503 

Nevada.. 

1,610 

1,455 

13 

90 

S 

20 

22,657 

11,931 

Idaho 

3,202 

3,170 

11 

10 

8 

20 

12, 5S7 

25,994 

Washington 

661 

585 

11 

40 

7 

10 

7,515 

4,ri 

Oregon 

2,448 

2,400 

12 

10 

8 

10 

29,621 

19,440 

Califomia 

2,776 

2,524 

11 

30 

6 

70 

31,369 

16,911 

Umted States 

48,900 

1 

47,616 

11 82 

7 13 

577,867 

339,529 
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SUBEP AND WOOL—Continued. 

Table 174 — J^heep Imports^ exports, and prices, 189S-1917. 


Year eudmg June 30— 


Imports 



Exports 

^ iimbti 

Value 

Average 

impuit 

price 

Number 

Value. 

Average 

export 

price 

1S<)3 

459,4S1 

$1,682 977 

$3 

66 

37,260 

1126,304 

S3 

39 

l‘^q4 

2 \I 'its 

7SS isi 

3 

25 

132 370 

832,763 

6 

29 

1S95 

291 4( 1 

6 S2 (>1S 

2 

34 

405,748 

2,()30,686 

6 

48 


122 (>02 

853 530 

2 

65 

491,565 

.3,076,384 

6 

26 

1S97 

405,033 

l,019,t)6S 

2 

51 

244,120 

1,531,645 

6 

27 

1S9'^ 

392 314 

1,106,322 

2 

82 

190 690 

1,213,886 

6 

08 

is9y 

31o 911 

1,2W) OSl 

3 

47 

143,286 

853,655 

5 

96 

10(X) 

3S1 702 

1 3b5 02() 

3 

5S 

125,772 

733,477 

5 

83 

1901 

311 iss 

1 2ob,277 

3 

73 

297,925 

1,933,000 

6 

49 

1902 

2(>b, 9ou 

9o6,710 

3 

58 

358,720 

1,940,060 

5 

41 

1903 ' 

301,623 

1,036 931 

3 

44 

176 961 

1,067,860 

6 

03 

1901 

238,094 

815,289 

3, 

►42 

301,313 

1,954,604 

6 

49 

lOOl 

180,94- 

704 721 

3 

77 

268 365 

1,687,321 

6 

29 

IIKX) 

210,747 

1 020 350 

4 

24 

112 600 

804 090 

5 

64 

1007 

224,79S 

1 120,425 

4 

98 

135,314 

760,242 

5 

54 

1008 

224 765 

1 ,0S2 606 

4 

82 

101,000 

6 S0,2S6 

5 

83 

1909 

102,663 

502 t10 

4 

90 

67,656 

365,155 

5 

40 

1910 

12(), 152 

696 879 

5 

52 

44 517 

209,000 

4 

69 

1911 

53 45) 

377 ( 2o 

7 

06 

121,491 

636,272 

5 

24 

1912 

23,5S8 

157,257 

6 

67 

157,263 

626,986 

3 

99 

1913 

15,428 

90,021 

5 

83 

187,132 

605,726 

3 

24 

1914 

223,719 

532,404 

2 

38 

152,6(X) 

634,543 

3 

50 

lOlo 

153,317 

533,967 

3 

48 

47 213 

182,278 

3 

86 

191o 

235,059 

917 502 

3 

89 

52 278 

231 535 

4 

43 

1917 

160,422 

856,645 

5 

34 

58 752 

367, 177 

6 

25 
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SHEEP AND WOOI^Contiimcd. 

Table Vl^.— Sheep: WMesale price per lOO pounds^ 1912-1917. 



('hicapo. 

(’incinnaii. 

St. Louis. 

Kan‘'as City. i 

Omaha. 

Date. 

Nali\o. 

1 

Goodtoc\tra. 

Good to choice 
nati\es. 

Native.* 

We^'torn. 

1 

1 

Low. 

High. 1 

Low. 

High, j 

Low. 

High. 

j Low. 

High. 

Low. , 

1 

High. 

1912. 

Jan.-Juno. I 

S2.50 

2.00 

«7.50 

13.00 

2.85 

$5.50 1 
4.00 1 

$4.00 
3.7.5 

$7.00 

5.00 

$.3.30 

3.35 

$8.00 
7.35 1 



Juiy-Dec. ' 

5.65 



, 1913. 

Jan.-Juiic. 

JiUy-Dcc. 1 

1914. 1 

Jan.-Juno. ' 

July-Dee., 

1915. 

Ooii.-Juno., 

July-Dee. 

1916. 1 

January. 

Febmary. 

March. 

April. 

May. 

June. 1 

2.50 

2.00 

2.00 

2.00 

2.50 

2 00 

3.00 

4.00 

4.00 

3.50 

2.50 
2.50 

7.90 

6.00 

7.(H) 1 
6.50 

10.65 

8.75 

8.25 

8.75 
9.00 

9.25 
10.00 

9.00 

3.60 
3.25 

4.10 

4.00 

4.10 

4.50 

5.50 
5.75 

6.50 

6.60 
6.50 
6.00 

7.00 1 
1.50 1 

6.15 
5.35 

8.75 ! 

8.75 1 

""1 

6.85 

7.75 
8.00 
8.00 

8. .50 
7.25 

1 

4.75 

4.00 

5.00 ' 
4. .50 

5.25 

5.25 

6 .50 
7. .50 
8.00 
8.50 
8.35 

7.25 

7.25 

5.00 

6 .50 

5.75 

8.50 
6. IX) 

7.50 
8.00 

8.50 
8.85 

8.75 

7.75 

2.75 

2.00 

2. .50 
2.25 

4.50 

4.00 

5.00 
6. .50 
6. .50 
7.00 
7.00 
6.35 

7. .50 
7.00 

7.2.5 

7.50 

10.00 

8.25 

9.50 
10.00 
10 90 
11.00 
11..50 
10.50 

' $.3.75 

1 2.75 

1 

5.00 

4.80 

4.00 

4.00 

6.25 

7.00 

7.50 
8.(X) 

6.50 
6.75 

$8.15 
0.75 

7.50 
8.00 

7.00 

4.50 

9.15 

9.85 

10.50 

10.25 

11.00 

8.75 

Jan.-Juno...' 

2. r)0 

10.00 

5.50 

8.50 

6. .50 

8.85 

5,m 

11. .50 

6.25 

11.00 

July. 

3.00 

8 siT 

5. .50 

7.00 

7.25 

7.25 

6.75 

10.00 

6.50 

8.25 

Augu*?!. 

2.50 

8.25 

5.00 

7.00 

7.25 1 

7.25 

6. .50 

10.35 

6.25 

8.25 

September. 

3.00 

8. .50 

5.00 

6.75 

7.00 

7.25 

6.00 

8.75 

6.25 

8.50 

October. 

3.00 

8.50 

6.50 

6.75 

7.00 1 

7.25 

6.00 

8.75 

6. .'•’0 1 

8.50 

November. 

3.25 

9.00 

5.50 

7.00 

5.50 ! 

O.tX) 

6.00 

9.75 

0.25 

10.00 

December. 

3. ,50 

10.25 

6.00 

8.50 

6.75 

9.25 

7.25 

11.75 

6.75 

11.75 

July-Dee.... 

2.50 

10.25 

5.00 

8.50 

5.50 

9.25 

6.00 

11.75 1 

6.25 

11.75 

1917. 

January. 

7.00 

1.3.50 

7,50 

8.40 

9.00 

10.25 

7.75 

12. .50 

7.50 

13.00 

February. 

9.00 

13.85 

8,00 

9.00 

10.50 

11.25 

7.75 

13.50 

8.75 

13.50 

Mar ell. 

8.50 

11.35 

9.00 

11.00 

11.50 

12.00 

10.00 

12.60 

10.00 

13.75 

April. 

8. .50 

15.50 

10.00 

11.75 

12.00 

12.00 

10.00 

1.5.00 

10.00 

14.50 

Mav. 

11.75 

19.00 

8.50 

12,00 

13. ,50 

14.00 

12.00 

18.00 

11.50 

16.00 

June. 

8.00 

17.50 

7.50 

9.50 

9.75 

13.50 

9.00 

12.50 

16.00 

13.75 

Jan.-Juno... 

7.00 

19.00 

7.50 

12.00 

9.00 

14.00 

7 . 75 " 

{ 18.00 

7.50 

16.00 

July. 

i.tT 

14.00’ 

6.50 

8.25 

8.^ 


8.^ 


8.00 

13.75 

August. 

7.75 

13.50 

7.50 

9.00 

8.50 

9. .50 

8.00 

15.00 

9.00 

12.50 

September. 

8.90 

14.25 

9.50 

10,00 

10.00 

11 00 

9.00 

15. .50 

10.50 

13.85 

October. 

9.00 

14.35 

9.50 

10.50 

11.00 

11.50 

9.50 

14.75 

9.50 

13.75 

November. 

9.00 

14.65 

9.50 

10.00 

11.00 

12.00 

10.00 

14.10 

1 10. .50 

14.25 

December. 

• 9.00 

14.50 

9.60 

10.50 

11.00 

11.50 

10.50 

14.75 

10.50 

14.25 

July-Dee.... 

7.76 

14.65 

6.50 

10.50 

8.50 

12.00 

8.00 

15.5 

80.00 

14.25 


1 Not including lambs for 1912 and 1917. 
29100*— IBK 1917-47 
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SHEEP AND WOOT.—Continued. 

Table 17C.— Wool: Product by States, 1916 and 1917. 


[Estimate of U. S._ Department of Agriculture.) 


State. 

Fleeces 
(000 omitted). 

Weight per 
fleece. 

Wool produc¬ 
tion (000 omit¬ 
ted.) 

Price per pound. 

1917 

1916 

1917 

1916 

1917 

1916 

1917 

1916 

Apr. 16. 

Oct. 15. 

Apr. 15. 

Oct. 15. 

Maine. 

New Hampshire.... 
Vermont. 

Numhir 

126 

27 

82 

18 

4 

14 
617 

15 
650 

5 

126 

5.39 

619 

1,881 

1,107 

619 

488 

334 

380 

633 

687 

Number 

131 

28 

77 

18 

5 

14 

630 

16 

650 

1 5 

129 
530 
625 

1,950 

1,134 

6.60 

514 

330 

385 

641 

680 

Pounds. 

6.6 

6.7 

7.3 

6.5 
6.2 

5.5 

6.8 
5.2 

6.5 

5.8 
6.0 
5.0 

4.8 

7.4 
7.4 
7.0 

7.9 

7.9 

7.8 

7.7 

7.0 

Pounds. 

6.5 

6.6 

7.5 
7.0 
5.0 

5.5 

6.7 
5.0 

6.5 

5.8 

5.8 
5.0 
5.0 

7.0 

7.3 

6.8 

7.5 

7.6 
7.0 
7.6 
6.8 

Pounds. 

&33 

183 

597 

119 

24 

75 

3,514 

80 

4,225 

31 

758 

2,695 

2,969 

13,923 
8,192 
4, .332 
3,855 

2,6.36 

2,964 

4,875 

4,810 

Pounds. 

850 

185 

580 

125 

25 

75 

3,550 

80 

4,226 

30 

750 

2,750 

3,125 

13,650 

8,275 

4,420 

3,856 

2,510 

2,095 

4,875 

4’625 

Cents. 

42 

47 

46 

Cents. 

66 

64 

65 

Cents. 

33 

28 

31 

Cents. 

37 

36 

Kbode Island. 



29 






New York. 

45 

66 

32 

35 

Pennsylv^a . 

42 

28 

40 
37 
37 

46 

47 
42 
37 

41 
37 
39 
37 

62 

28 

33 

Maryland. 

West Virginia. 

Kentucky. 

Ohio. 

Michigan. 

Indiana. 

Illinois. 

Wisconsin. 

Minnesota. 

Iowa. 

Idissouri. 

68 

59 

67 

65 
61 

68 

62 

60 

66 
60 

29 

30 

31 

31 

31 

30 

27 

28 

27 

28 
28 

30 

35 

33 

34 
34 

34 

32 

32 

28 

30 

31 

Total. 

8,871 

9,0-12 

6.95 

6.77 

61,690 

61,255 

42.1 

62.4 

29.7 

33.0 

Virginia. 

406 

380 

4.6 

5.0 

1,862 

1,900 

42 

65 

29 

35 

North Carolina. 

146 

13.3 

3.8 

4.3 

553 

570 

36 

55 

25 

29 

South Carolina.. . . 

24 

25 

4.0 

3.8 

95 

95 

29 

40 

22 

28 

Georgia. 

157 

165 

2.9 

3.0 

455 

495 

28 


25 

27 

Florida. ... 

127 

111 

2.8 

3.1 

355 

345 


62 


27 

Alabama. 

106 

100 

.3.3 

3.5 

350 

350 

26 

38 

21 

24 

Mississippi. 

149 

135 

.3. .3 

4.0 

491 

.'>40 

27 

37 

21 

24 

TiOiusiana. 

166 

159 

3.6 

3.7 

560 

590 

27 

36 

16 

18 

Arkansas. 

78 

80 

4.5 

4.4 

3.50 

350 

28 

43 1 

22 

21 

Tennessee. 

423 

425 

4.2 

' 4.4 

1,776 

1,870 

36 

50 

26 

28 

Total. 

1,771 

1,713 1 3.87 

4.15 

1 6,847 

7,105 

34.4 

51.9 

25.0 

2a 2 

Kansas. 

191 

18.6 

7.6 

7.2 

1,450” 

1,330 



22 


Nebraska. 

256 

229 

7.5 

8.0 

1,922 

1,830 

4.1 


27 

28 

South Dakota. 

612 

47.6 

7.3 

7.5 

3,738 1 

3, .560 

.18 

54 

23 

29 

North Dakota. 

192 

180 

7. I 

7.5 

1,418 

1,350 

33 

50 

24 

29 

Montana. 

3,071 

3,150 

7.6 

7.8 

23,342 

21,570 

42 

50 

30 

29 

Wyoming. 

3,705 

MW7 

a2 

8.5 

30,380 

31,000 

41 

56 

23 

28 

Idaho. 

1,974 

2,0.6.6 

7.6 

7.3 

15,000 

15,000 

41 

60 

27 

28 

Washington. 

694 

594 

8.4 

8.0 

4,988 

4,750 

38 

56 

24 

27 

Oregon. 

1,610 

1,630 

8.2 

8.1 

13,200 

13,200 

40 

64 

27 


California. 

1,740 

1,812 

7.0 

6.4 

12,180 

11,600 

38 

53 

22 

20 

Nevada . 

1,397 

1, .3.3.3 

7.3 

7.5 

10,200 

10,000 

37 

50 

22 


Utah. 

2,0.63 

2,083 

7.6 

7.2 

15,600 

15,000 

36 

47 

26 

24 

Colorado. 

1,378 

1,400 

6.4 

6.0 

8,820 

8,400 

38 


26 

26 

Arizona. 

897 

915 

6.5 

6.5 

5,831 

5,950 

37 


26 


New Mexico. 

3,176 

3,200 

5.8 

5.7 

18,422 

18,240 

33 

49 

22 

24 

Texas. 

1,435 

1,464 

7.0 

7.0 

10,045 

10,250 

27 

47 

21 

25 

Oklahoma. 

77 

75 

6.5 

6.7 

600 

500 

36 

44 

22 

26 

Total. 

24,258 

24,427 

7.30 

7.23 

177,036 

176,530 

3a 0 

52.1 

24.8 

2a3 

United States. 

34,900 

"35,182 

”‘7.04 

6.96 


244,890 


54.9 

2 ao 

2a3 

Pulled wool. 





40,000 

43,600 





Total product. 





285,573 

288^490 
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SHEEP AND WOOL—Continued. 

Table 177, — Wool: Wholesale price per pound in Boston, 1912-1917. 


Date. 

Ohio fine, 
unwashed. 

Kentucky, 

quarter 

blood, 

unwashed.* 

Ohio XX, 
washed. 

Ohio half 
l)Iood 
combing, 
washed. 

Ohio 

Delaine, 

washed. 

Michigan 
fine, un- 
wai^ed. 


Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

1912. 

Cts. 

Cta. 

CU. 

CU. 

CU. 

CU. 

CU. 

CU. 

CU. 

CU. 

Cts. 

CU. 

January-June. 

21 

23 


29 

28 

30 

26 

30 

30 

35 

19 

22 

July-Docomber. 

22 

25 

33 

30 

33 

284 

31 

33 

35 

21 

23 

1913. 













January-Jimo. 

20 

24 

24 

32 

27 

32 

23 

29 

27 

34 

19 

23 

July-T)occniber. 

20 

21 

23i 

26 

25 

30 

23 

25 

26 

28 

19 

20 

1914. 













January-June. 

20 

25 

234 

27 

254 

29 

23 

28 

26 

32 

19 

23 

July-Decombor. 

23 

25 

26 

29 

27 

314 

27 

30 

28 

32 

22 

23 

1915. 













January-June. 

23 

29 

29 

39 

29 

.34 

29 

38 

30 

37 

22 

26 

July-Docembcr.' 

25 

27i 

36 1 

394 

32 

324 

324 

36 

3.34 

36 

23 

274 

1916. 

January. 

26 

29 

38 

39 

324 


32 

35 

3.54 

36- 

1 1 

1 25 

264 

February. 

28 

30 

39 

40 

33 

33 

34 

36 

36 

36 

1 26 

27 

March. 

20 

31 

39 

40 

33 

33 

36 

37 

36 

40 

26 

28 

Ajprll. 

May. 

30 

31 

39 

40 

34 

35 

36 

37 

37 

40 

27 

28 

30 

31 

39 

40 

34 

35 

36 

37 

37 

38 

27 

28 

June. 

30 

31 

39 

41 

34 

3.5 

36 

38 

37 

38 

27 

28 

January-Jimc. 

26 

31 

38 

41 

323 

35 

32 

38 

354 

40 

25 

28 

July. 

30 

31 

41 

44 

35 

36 

~ 37 ' 

39 

38 

40 

27 

28 

August. 

30 

31 

44 

44 

35 

37 

39 

J9 

39 

40 

27 

28 

September. 

30 

31 

43 

41 

36 

37 

39 

40 

39 

41 

27 

28 

October. 

31 

34 

43 

41 

36 

36 

39J 

42 

40 

42 

1 29 

31 

November. 

34 

35 

44 

46 

37 

40 

42 

1 44 

40 

46 

' 31 

33 

December. 

35 

38 

45 

50 

40 

47 

13 

1 46 

45 

52 

1 32 

37 

July December ... 

30 

38 

41 

50 

35 

47 

ll 37 

46 1 

38 

52 

1 27 

37 

1917. 

January. 

3S 

40 

50 

52 

46 

50 

45 

48 

52 

53 

37 

39 

February. 

42 

44 

51 

66 

50 

55 

47 

54 

54 

60 

39 

42 

March. 

44 

46 

57 

58 

53 

55 

53 

53 

58 

60 

41 

44 

Ajpril. 

May. 

45 

48 

68 

60 

53 

67 

63 

68J 

54 

62 

43 

45 

48 

51 

60 

65 

56 

58 

67 

63 

62 

66 

45 

48 

June. 

63 

58 

66 

76 

60 

68 

62 

71 

67 

82 

49 

67 

January-June — 

38 

58 

50 

76 

46 

68 

45 

71 

52 

82 

1 37 

57 

July. 

67 

58 

76 

76 i 

67 

~70~ 

71 

” 72 "" 

80 

82 

56 


August. 

57 

64 

76 

77 1 

68 

77 

71 

76 

80 

83 

56 

62 

September. 

62 

66 

76 

77 

76 

77 

76 

77 

82 

83 

60 

62 

October. 

65 

66 

76 

77 

76 

80 

76 

77 

82 

85 

60 

62 

November. 

65 

67 

76 

77 

76 

77 

76 

78 

82 

8.'i 

60 

62 

December. 

65 

07 

76 

77 

76 

77 

75 

78 

82 

8.5 

1 61 

64 

July-December_ 

67 

67 

75 

77 

67 

80 

71 

78 

80 

8.5 

il -56 

64 


t Indiana quarter blood unwashed, 1912 and 1913. 
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SHEEP AND WOOL—Continued. 

Table 177.— Wool: Wholcside price per pound in Boston, 1912-1911 —Continued. 


1 

Pate. 

Fine Terri¬ 
tory, stanlo 
scoured. 

Fine medi¬ 
um Terri¬ 
tory, cloth¬ 
ing scoured. 

Texas. 

12 months, 
scorned. 

Fine fall, 
Texas 
scoured. 

Pulled, A 
super, 
scoured. 

Pulled, B 
super, 
scoured. 


TiOw 

High. 

Low. 

High. 

Low 

High 

Low. 

TTigh. 

Low. 

High. 

Low. 

High. 

1012 . 

C/f. 

CIS. 

a?. 

Cts. 

a.s. 

Cts. 

CIS. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Januarv-Junc. 

60 

65 

48 

5.5 

.52 

.56 

42 

45 

45 

.53 

41 

54 

Jtily-Pcoombor. 

63 

67 

.53 

59 

54 

63 

43 

48 

52 

58 

48 

54 

1913. 













Januarv-lunc. 

55 

67 

19 

59 

1 52 

65 

45 

50 

48 

58 

43 

54 

Julv-Pocember. 

51 j 

56 

46 

60 

1 .50 

53 

41 

46 

42 

52 

36 

45 

lOl-l. 













January-June. 

51 

63 

46 

55 

1 .50 

62 

41 

.50 

43 

.53 

36 

43 

July-Decembor. 

60 

65 

55 

57 

, 65 

62 

42 

50 

50 

55 

40 

56 

1915. 





j 








January-Jiint*. 

62 

1 <•’> 

55 

68 

1 56 

75 

42 

60 

56 

68 

57 

74 

JuIv-PecemhHT. 

"0 

75 

63 

68 

65 

70 

51 

1 67 

60 

66 

55 

65 

1016. 

January. 

73 

... 

65 

69 

67 

70 

53 

55 

6 i 

66 

59 

65 

February. 

77 

80 

70 

7l 

08 

76 

b:i 

65 

6.5 

68 

60 

65 

March., 

' 80 

80 

70 

71 

72 

75 

51 

55 

65 

08 

60 

65 

April.' 

May. 1 

80 

80 

70 

71 

72 

75 

51 

5.5 

65 

68 

60 

66 

80 

82 

72 

75 

72 

75 

51 

55 

6,5 

68 

60 

65 

June. 

82 

8,5 

73 

75 

72 

77 

54 ' 

' 55 

65 

68 

CO 

66 

January-June. 

73 

85 

65 

75 

67 

77 


1 .55 

1 6.1 

68 

1 59 

66 

July. 

82 

88 

75 

77 

77 

83 

55 

1 '58 

0,5 

72 

60 

' 68 

Aupist. 

82 

88 

75 

77 

80 

83 

.57 

1 68 

()6 

72 

63 

68 

Septenilier.1 

85 

92 

75 

78 

80 

85 

57 

' 68 

66 

72 

63 

68 

October.' 

8 S 

i 95 

lb 

80 

80 

85 

57 

68 

66 

72 

63 

71 

No\ ember. 

95 

105 

77 

87 

85 

90 

63 

1 65 

66 

73 

60 

73 

December.| 

100 

112 

t 85 

87 

87 

1 100 

63 

78 

72 

85 

70 

80 

Jiily-l^cemlicr_ 

82 

112 

1 75 

- = 

87 

77 

1 100 1 

55 

1 ^ 

65 

85 

60 

SO 

1917. 

January. 

i 

110 

120 

1 85 

95 

100 

1 1 

ia5 

75 

78 

83 

85 

75 

80 

February. 

120 

125 

' 92 

105 

105 

120 

75 

82 

a3 

100 

75 

90 

Mai eh..'. 

125 

1,15 

1 100 

110 

120 

12.5 

82 

84 

100 

105 

90 

95 

April. 

May. 

130 

140 

110 

115 

120 

130 

82 

95 

107 

130 

98 

125 

135 

1,50 

110 

120 

130 

14i> 1 

90 

105 

140 

1.50 

120 

135 

June. 

145 

176 

1 

135 

145 

175 1 

100 

120 

145 

150 

130 

140 

January-June. 

110 

175 

ir«i 

135 

100 

175 

75 

120 

83 

150 

75 

110 

July. 

172 


lib' 

~T^ 

””165 1 

" 175~ 

'~ri.5" 

TjoTI 

~ii.5 

"1.50* 

~ 130 

140 

August. 

175 

180 

140 

155 

165 

170 

115 

120 ' 

11.3 

1.50 

130 

140 

September. 

180 

182 

1.55 

160 

165 

170 

140 

145 

ICO 

165 

140 


October. 

180 

182 

155 

160 

168 

172 

140 

145 

100 

165 

145 

Jc3 

Novemlicr. 

ISO 

185 

165 

160 

168 

172 

140 

1 145 

ICO 

165 

145 

150 

December. 

ISO 

185 

155 

160 

168 ■ 

172 

145 

1 150 

160 

165 

150 

150 

July-December_ 

172 

185 

1 135 

160 

165 

175 

115 

i ‘*i 

145 

165 

130 

160 
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SHEEP AND WOOL-( ontinued 
Table 178 —Wooh Wholesale price per pound, 1912-1917 



Bobton 

1 hiladelphh 

St T ouls 

Tlofa 

Ohio XX, 

Ohio XX, 

Best tub, 


A\aslK(l 

w islu i ‘ 

w ishod 


Low 

High 

T o\\ 

High 

I o\\ 

High 

1012 

Cents 

Cenh 

(i nt<< 

Cents 

Cenh 

Cenh 

Jinuary June 

2S 

10 

25 

10 

27 

35 

July December 

40 

U 

2S 

31 

35 

33 

lOP 







J-ininu June 

27 

12 

24 

31 

28 

37 

July December 

25 

30 

22 

25 

23 

35 

1914 







Timnr\ June 

251 

20 

22 

23 

28 

33 

July Dtcembti 

2^ 

31i 

2.J 

29 

31 

33 

1015 







Januiry Juno 

20 

34 

29 

31 

31 

41 

July December 

32 

32’ 

23 

11' 

40 

44 



_ 


■r 


-== 

1U( 







January 

12* 

33 

12A 

ID 

42 

41 

}• ebru iry 

11 

33 

32' 

33 

42 

41 

March 

11 

31 

32^ 

11 

4 

41 

April 

11 

35 

121 

35 

43 

44 

MiV 

11 

1 ^3 

31 

17 

41 

47 

June 

31 

1 « 

11 

35 

46 

43 

Januaij June 

32 

1 

- 


42 

43 

July 

35 ~ 

36 

~34 

16 

47 

Ag 

Au„mst 

35 

1 37 

35 

39 

17 

43 

Scptenibei 

Jfi 

17 

15 

37 

17 

48 

0( tuber 

16 

36 

15 

16 

47 

40 

No\ ember 

31 

35 

15 

to 

48 

49 

Dtcembei 

10 

47 

30 

41 

48 

40 

Julj Deociiibtr 

31 

47 

11 

41 

4’’ 

4) 

iMr 







January 

4fi 

oO 

46 

47 

43 

40 

I ebruary 

50 

55 

4S 

55 

43 

4J 

March 

53 

55 

53 

55 

48 

54 

April 

51 

57 

53 

56 

52 

57 

Ma> 


5S 

5() 

57 

55 

72 

June 

60 

6S 

5S 

63 

1 72 

75 

Jonudiy June 

1( 

1 6S 

40 

63 

1 43 

* 75 

July 


70 ~ 

6.5 

70 

75 

80 

Aujpist 

6S 

77 

63 

77 

80 

80 

September 

75 

77 

75 

77 

80 

83 

October 

75 

80 

75 

SO 

83 

85 

No\ ember 

76 

77 

75 

80 

83 

85 

December 

76 

77 

75 

77 

83 

85 

July-Dccember 

67 

1 

1 SO 

65 

80 

75 

1 85 
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SHEEP AND WOOL—Continued 
Table ]79 —Wool International trade, calendar years 1909-1916. 

I'^Wool” In this table includes Washed, unwashed, scoured, and pulled wool, slipe, sheep’s wool on skins 
(total wei^t of wool and skins taken) and all other animal fibers included in United States classification 
of wool The following items have been considered as not within this classification Corded, combed, and 
dyed wool, flocks, goatskins with hair on, mill waste, noils, and tops See ” General note,” Table 152 ] 

EXPORTS 

[000 omitted ] 


County 

A\erage 

1900-1913 

1915 

(prelim) 

1916 

(prelim) 

County 

Averi^e, 

1909-1913 

1915 

(prehm) 

1916 

(prelim) 

From— 




From— 





Ptmnd^ 

Pounds 

Pounds 


Pounds 

Pounds 

Pounds 

Algeria 

19,871 

24,828 


New Zealand 

194,801 

200,102 


Argentine 

328,204 

2'i9,4H 

259,387 

Persia 

10,023 

6.157 

7,403 

Australia 

676,679 

408,631 


Peru 

9,331 

13,007 


Belgium 

196,440 



Russia 

32,406 



British India 

%,496 

59,694 


Spain 

28,505 

12,220 

11,669 

Bntish South Africa 

161,644 

186,331 

153,772 

United Kingdom 

42,027 

32,151 

13,403 

Chile 

28,223 

31,11‘i 


Uruguay 

139,178 

83,563 


(hina 

42,684 

6 a,868 

44,980 

Other countries 

67,233 

18,695 


France 

84,973 

11,755 

22,157 





Germany 

42,817 



Total 

2,190,899 

1,403,829 


Netherlands 

26,362 

97 

154 






IMPORTS 


Into— 




Into— 




Austria llungary 
Belgium 

British ln<lia 
Ctnada 

F ranee 

<^ierminy 

63,942 
300,367 
23,721 
7,794 
601,628 
481,988 
10 223 

39,286 

16,611 

144,631 

o2 771 1 

19,918 

172,314 

40 7’}«j 

Russia 

Sweden 

hwit/erland 

United Kingdom 
United States 

Other countries 

106,184 
7,267 
11,211 
550,931 
201,298 
58,275 

46,109 

17,414 
889,133 
412,721 
156,186 

19,609 

29,121 
634,640 
449,190 

Netherlands 

31,991 

15;715 

12|(;98 

Total 

2,458,820 

1,790,577 
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SWINE 

Table 180 —Smne. Number and value on farm in the United States, 1867-1918 

Note —Figures In italics are census returns, figures m roman are oslimates of the Department of Agn- 
culture Estimates of members are obtained by applying estimated percentages of increase or decrease to 
the published numbers of the preceding year, except that a revised Wo is used for applymg percentage 
estimates whenever new census data are availabfe It should also be observed that the census of 1910, 

J iving numbers os of Apr 15, is not strictly comparable with former censuses, which related to numbers 
une 1 


Jan. 1— 

Number 

Price per 
heaa 
Jan 1 

Farm value 
Jan 1 

Jan 1— 

Number 

Pnee per 
head 
Jan 1 

Farm value 
Jan 1 

1867 

24,604,000 

S4 03 

$99,637^000 

1802 

52,308,000 

$4 60 

$241,031,000 

1858 

24,317,000 

3 29 

70,975,000 

1803 

46 005,000 

6 41 

295,426,000 

1869 

23,316,000 

4 55 

108,431,000 

1894 

45,205,000 

5 08 

270,385,000 

1870 

26,751,000 

5 80 

155,108,000 

1805 

44 156,000 

4 97 

219,501,000 

1870, cenma, 




1896 

42,843,000 

4 35 

186,530,000 

June 1 

i5,m,509 



1897 

40 500,000 

4 10 

166,273,000 

1871 

29,458,000 

5 61 

165,312,000 

1898 

39,750 000 

4 39 

174,351.000 

1872 

31 795,000 

4 01 

127,453,000 

1809 

38 652,000 

4 40 

170,110,000 

1873 

32,5^2 000 

3 67 

119,632,000 

1900 

37,070,000 

5 00 

185,472,000 

1874 

30 851 000 

3 08 

122,695,000 

1900, census, 

1 



1875 

28,002,000 

4 80 

131,581,000 

June 1 

6%%8,041 



1876 

25,727,000 

6 00 

154,251,0')0 

19011 

55 082,000 

6 20 

353,012,000 

1877 

28,077,000 

5 65 

158,873,000 

1902 

48 699,000 

7 03 

342,121,000 

1878 

32,262,000 

4 85 

156,577,000 

19ft3 

46,92*3,000 

7 78 

364,974,000 

1879 

34 756,000 

3 18 

110 508,000 

1004 

47,00'), 000 

6 15 

289,225,000 

1880 

34,034,000 

4 28 1 

145,782,000 

1005 

47 321,000 

5 90 

283 255,000 

1880, census, 


1 


1906 

52,103 000 

6 18 

321,803,000 

June 1 

47,681,700 



1007 

54,704,000 

7 62 

417,791,000 

1881 

36,248,000 

4 70 

170,535,000 

1008 

56,084,000 

6 05 

339,030,000 

1882 

44,122,000 

5 97 

263,543,000 

1909 

54,147,000 

6 55 

354,794,000 

1883 

43,270,000 

6,75 

291,951,000 

1910 

47,782,000 



1884 

44,201,000 

5 57 

245,301,000 

1910, census 




1885 

45,143,000 

5 02 

225,402,000 

Apr 15 

6% 185 m 

9 17 

533,309,000 

1885 

46,092,000 

4 26 

106,570,000 

19111 

65,620 (K)0 

9 37 

615,170,000 

1887 

44,613,000 

4 18 

200,013,000 

1012 

65,410 000 

8 00 

523,328,000 

1888 

44, 347,000 

4 98 

220,811,000 

1913 

61,178 000 

9 86 

503 109,000 

1889 

50,302,000 

5 79 

291,307,000 

1914 

58 033,000 

10 40 

512,951,000 

1890 

51,603,000 

4 72 

243,418,000 

1915 

64,518,000 

0 87 

637,479,000 

18K), cen’tu’t 




1916 

67,71)6,000 

8 40 

56'J, 573,000 

June 1 

57,409,68^ 



1917 

57, 503 (KK) 

11 75 

792 898,000 

1891 

1 50, o25,000 

4 15 

210,104,000 

1 1<I18 

71, 374,0<K) 

19 61 

1,392,275,000 


1 Estimates of numbers revised, based on census data. 
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Table 181 .—/Suinc Number and value on farms Jan Ij 1917 and 1918, by States. 


Stito 

Number (thou¬ 
sands) Jan 1— 

Average pneo per 
head Jan I— 

Farm value (thou¬ 
sands of dollars) 
Jan 1— 

1918 

1917 

1918 

1917 

1918 

1917 

Maint 

100 

100 

123 00 

$16 60 

$2,300 

$1,660 

Ne^v Ifimpshirp 

56 

53 

25 00 

15 60 

1,400 

827 

\ ormont 

120 

113 

22 20 

13 00 

2,664 

1,469 

MassKhusotts 

113 

112 

23 00 

15 00 

2,599 

1,680 

Rhode IbUnd 

16 

14 

25 00 

14 50 

400 

203 

Connecticut 

64 

58 

26 00 

17 SO 

1,664 

1,015 

Now ’^ork 

842 

759 

23 60 

14 70 

19,871 

11,157 

Now Jersey 

174 

163 

26 20 1 

17 00 

4,559 

2,771 

rennsvlvama 

1,291 

1,174 

22 30 1 

13 90 

28,789 

16,319 

Del iw ire 

64 

58 

17 00 

11 60 

1,088 

673 

Mir\hnd 

38S 

359 

16 00 

11 50 

6,208 

4,128 

Vir imi 

1,105 

1,023 

13 90 1 

9 20 

15,360 

9,412 

West \ irRima 

422 

380 

16 00 

10 00 

6,752 

3,800 

North C iroUna 

1,464 

1,450 

17 10 

9 70 

26,034 

14,065 

South Caroluia 

966 

920 

15 50 

9 50 

14,973 

8,740 

Georgia 

2,766 

2,585 

14 50 

9 00 

40,107 

23,265 

Florida i 

1 375 

1,100 

10 60 

6 50 

14,575 1 

7,150 

Ohio 

3,774 

3 527 

20 50 

12 20 

77,367 1 

43 029 

Indiana 

4 168 

3,970 

20 20 

11 50 

. 84,194 

45,656 

Illinois 

5,111 

4,444 

22 00 

13 70 

112,442 

60,883 

Michigan 

1,372 

1,345 

19 80 

12 40 

27,166 

16,678 

Wisconsui 

2 019 

2,060 

22 30 

14 30 

45,024 

29,458 

Minnesota 

2,241 

2,075 

23 50 

14 50 

52,664 

30,088 

Iowa 

10 307 

9,370 

24 20 

14 70 

249 429 

137,739 

Missouri . 

4,708 

4,280 

18 50 

10 00 

87,098 

42,800 

North Dakota 

507 

650 

20 80 

13 00 

10,646 

8,450 

South Dakota 

1,504 

1,432 

23 50 

15 60 

35,344 

22,196 

Nehraska 

4,200 

4,200 

24 40 

14 OO 

102,480 

58,800 

Kansas 

2,560 

2,535 

21 00 

12 30 

53,760 

31,180 

Kentucky 

1,716 

1*589 

11 50 

8 90 

24,882 

14,142 

T( nnosseo 

1 634 

1,485 

15 00 

8 40 

21 510 

12,474 

Alai ima 

2,128 

1,850 

14 50 

8 50 

30 856 

15,725 

Mississippi 

1 902 

1,698 

15 00 

7 50 

28,530 

12,735 

Louisuna 

1,568 

1,581 

13 60 

9 20 

21,325 

14,573 

Texas 

3,068 

3,229 

14 10 

9 60 

43,269 

30,676 

Okhhoma 

1,219 

1,325 

17 00 

10 20 

20,723 

13,515 

Aikansas 

1,643 

1,550 

13 50 

8 20 

22,180 

12,710 

Montana 

215 

269 

20 60 

12 00 

4,408 

3,228 

Wyoming 

54 

60 

20 50 

11 20 

1,107 

672 

Coloiado.. 

356 

352 

20 00 

12 00 

7,120 

4,224 

New Mexico. 

86 

101 

15 70 

10 50 

1,350 

1,060 

Arizona 

64 

80 

18 00 

13 00 

1 1,152 

1,040 

Utah 

102 

101 

20 00 

10 50 

2,040 

1,060 

Nevada . 

37 

37 

19 00 

11 00 

703 

407 

Idaho 

219 

292 

19 00 

10 40 

4,161 

3,037 

Washington 

283 

283 

20 00 

11 10 

5,660 


Oregon 

309 

315 

17 50 

10 00 

5,408 

8,150 

California 

974 

994 

17 50 

10 10 

17,045 

10,039 

Umted States 

71,374 

67,503 

19 51 

11 75 

1,392,276 

792,898 
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SWINE—Continued. 

Table 182. — Hogs {live): Wholesale price per 100 pounds^ 1912-1917. 


i 

Cincinnati. 

St. Louis. 

Chicago. 





Date. 

Packing, fair 
to good. 

Mixed packers. 

Mixed and 
packers. 

Kansas City. 

Omaha 


Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

l^w. 

nigh. 

1912. 

Jan.-Junc. 

July-Dee. 

1913. 

16.10 

7.10 

$8.25 

9.35 

15.76 

7.15 

18.06 

9.25 

$5.55. 

6.80 

$8.17) 

9.40 

$5.65 

ago 

$8.05 

9.05 



Jan.-Junc. 

7.35 

10.00 

7.20 

9.50 

a85 

9.70 

a95 

9.25 

$7.02 

$9.05 

July-Dcc. 

7.40 

9.60 

7.26 

9.60 

7.00 

9.66 

7.20 

9.25 

7.34 

9.15 

1914. 











Jan.-JuDP. 

8.00 

9.15 

7.65 

9.00 

7.60 

9.00 

7.55 

8.80 

7.60 

8.72 

July-Dee. 

6.40 

9.90 

aso 

10.00 

6.00 

10.20 

a66 

9.76 

aso 

9.35 

1915. 











Jan.-Junc. 

6.50 

8.00 

6.56 

7.971 

6.15 

7.95 

a35 

7.90 

aoo 

I 7.95 

July-Dee. 

6.25 

8.40 

6.15 

8.75 

5.80 

8.95 

aoo 

a 65 

4.00 

I 8.95 

1010. 










1 

January. 

0.75 1 

8.10 

6.00 ! 

8.25 

6. .TO 

8.10 

a 25 

8.00 

aoo 

1 7.80 

February. 

8.00 

8.95 

7.50 

8.92J 

7.50 

8.90 

7.40 

8.50 

7.20 

8.55 

March. 

8.70 

10.20 

7.90 

10.10 

8.65 

10.10 

8.40 

9.80 

8.00 ! 

9.1.5 

April. 

Mtiv. 

9.45 

9.95 

9.15 

10.00 

9.10 

10.10 1 

9.05 

9.90 

8.90 

1 9.85 

9.15 

10.15 

• 9.00 

10.25 

9.30 

io.:4o 

9.15 

10.05 

9.00 I 

9.90 

June. 

9.00 

9.80 

9.00 

10.10 

8.70 

10.15 1 

aoo 

10.00 

8.80 

1 9.80 

Jan.-June... 

6.75 

10.20 

6.00 

10.25 

6.50 

10.30 1 

0.25 

10.05 

6.00 

1 9.90 

July. 

9.55 

9? 95" 

9. .35 

10.25 

9.00 

10.25 

9.10 

10.10 

9.00 

1 10.00 

August. 

9.85 

11.30 

9.25 

11.50 

8.86 

11.55 

9.30 

11.00 

8.50 

1 10.85 

September. 

10.15 

11.60 

9.50 

11.60 

9.25 

11.60 

7.75 

10.50 

9.25 

1 11.10 

October. 

9.00 

10.35 

8,90 , 

10.50 

8.50 

10.55 

a 75 

10.40 

aso 

1 10.15 

November. 

9.25 

10.05 

9.35 

10.95 

a 75 

10.25 

9.00 

10.15 

9.00 

1 10.15 

December. 

9.50 

10.76 

9.35 

10.8p 

aoo! 

10.80 

9.35 

l_ 

10.60 

9.00 

1 10.35 

June-Dcc... 

9.00 

H.50 

aoo 

! 11.60 

aso 

11.60 1 

1 7.75 1 

11.00 

8.50 

I 11.10 

1917. 




! 12,00 






i 

January. 

' 10.60 

11.35 

9.90 


9.75 

12.00 

9.80 

11.80 

i 9.40 

1 11.65 

February. 

11.85 

12.75 

11.75 

1,3.70 

11.25 

U55 

11.40 

1.3.25 

1 11.00 

13.30 

March. 

' 13.20 

16.25 

10.30 

15.50 

12.85 

15.50 

12. 75 

15.15 

12.85 

15.05 

April. 

15.25 

la 10 

14.65 

16.40 

14.65 

10.45 

1 14.50 

16.30 

14.45 

10.20 

May. 

15.35 

16.25 

15.25 

16.55 

laoo 

10.60 

11.50 

16.45 

14.40 

16.00 

June. 

1 15.30 

15.75 

15.20 

16.05 

14.15 

16.15 

14.60 

15.96 

14.40 

15.75 

Jan.-Junc... 

I 10.60 

16.25 

9.90 

ia55 

9.75 j 

10.60 

9.80 

10.45 

9.40 

10.20 

July. 

15.40 

15.65 

15.00 

16.12) 

14.00 

16.30 

ni4!5cr 

16.60 

“iL^ 

15.65 

August. 

16.00 

19.00 

15.50 i 

19.80 

14.50 

20.00 

14.50 

19.35 

14.60 

19.60 

Scptemlter. 

18.00 

18. 75 

16.00 

19.35 

16.50 

19.70 

17.00 

19.50 

16.25 

19.45 

Octolwr. 

15.40 

19.15 

15.50 

19.75 

14.25 

19.65 

15.00 

19.65 

16.30 

19.50 

November. 

15.50 

17.25 

16.25 

l&OO 

15.75 I 

18.10 

14. 75 

17. 85 

16.20 

17.90 

December. 

1&25 

17.40 

15.85 

17.80 

15.40 

17. 75 

15.00 

17.70 

15.75 

17.45 

July-Dee— 

15.40 

1^ 15 

16.00 

19.80 

14.00 

20.00 

14.50 

19.65 

14.00 

19.69 


THE FEDERAL MEAT INSPECTION. 

Some of the principal facts connected with the Federal meat inspection as admin¬ 
istered by the Bureau of Animal Industry are shown in the following tables. The 
figures cover the annual totals for the fiscal years 1907 to 1917, inclusive, the former 
being the first year of operations under the meat-inspection law now in force. The 
data given comprise the number of establishments at which Inspection is conducted; 
the number of animals of each species inspected at slaughter; the number of each 
species condemned, both wholly and in part, and the percentage condemned of each 
spocies and of all animals; the quantity of meat products prepared or processed under 
Federal supervision, and the quantity and percentage of the latter condemned. 
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Further details of the Federal meat inspection aro published each year in the Anuual 
Beport of the Chief of the Bureau of Animal Industry 

Table 183 —Number of estahlishmenis and total number of animals inspected at slaughter 
under Federal inspection annually^ 1907 to 1917 


Fiscal) ear 

rstab 

lish- 

ments 

Cattle 

Calves 

Swine 

Sheep 

Goats 

All 

animals 

mj 

708 

7,621,717 

1,763,574 

31,815,900 

9,681 876 

52,149 

50,935,216 

1908 

787 

7,116,275 

1,‘>95,487 

35,113,077 

9,702,545 

45,953 

53,973,337 

1909 

87b 

7,325,337 

2,040,711 

35,427,911 

10,802,903 

69,193 

66,672,076 

1910 

919 

7,962,189 

2,295,099 

27,650,021 

11,149,937 

115,811 

49,179,057 

1911 

m 

7,781,030 

2,219,908 

29,910,303 

13,005,502 

54,145 

52,976,948 

1912 

940 

7,532,005 

2,242,929 

34,960,378 

14,208,724 

63,983 

59,014,019 

1911 

910 

7,155,81b 

2 098,484 

32,287,518 

14,724,400 

56,556 

60,322,859 

1914 

893 

0,724 117 

1,814,904 

33,289,705 

14,958,834 

121,827 

56,909,387 

1915 

89() 

0,904,402 

1,735,902 

30,247,958 

12,909,089 

165,533 

58,022,884 

191G. 

875 

7,404,288 

2 ,0i8,022 

40,482,799 

11 985,926 

180,356 

62,101,391 

1917 

883 

9,299,489 

2,079,745 

40,210,847 

11,343,418 

174,649 

63,708,148 


Tabi b 184 —Condemnations of animals at slaughter 1907-1917 



Cattle 

(alves 


Swino 


Fiscal year 



Per 
cent» 



Per 
cent 1 




Whole 

Part 

Whole 

Part 

Whole 

Part 

Per 
cent > 

1907 

27 933 

93,174 

1 58 

6,414 

245 

0 38 

105,879 

436,161 

1 70 

1908 

31,210 

67,482 

1 41 

6,854 

3% 

.31 

127,933 

636,589 

2 18 

1909 

35,103 

99,739 

1 84 

8 ,2H 

409 

42 

8t>,912 

799,300 

2 60 

1910 

42,420 

122,167 

2 07 

7,524 

600 

.35 

62,439 

726,829 

2 82 

19U 

39,402 

123,969 

2 10 

7,654 

781 

3AJ 

69,477 

877,628 

3 13 

1912 

50,163 

134,783 

2 46 

8,927 

1,212 

.45 

129,002 

323,992 

1 30 

1913 

50,775 

130,139 

2 53 

9,210 

1,377 

oO 

173,937 

373,993 

1 70 

1914 

48,356 

138 085 

2 77 

0 ,0% 

1,234 

44 

204,942 

422,275 

1 88 

1915 

62,490 
)7,579 

178,409 

3 32 

5,941 

1,750 

44 

213,906 

•464,217 

1 87 

1910 

188 915 

3 33 

0,081 

1,988 

42 

195,107 

540,290 

1 83 

1917 

78,706 

249,037 

3 53 

10,112 

2,927 

49 

158,480 

528,28« 

1 71 



Sheep 


Goats 

All ammals 

Fiscal year 










Whole 

Part 

Per 
cent 1 

Whole 

Part 

Per 

centi 

Whole 

Part 

Per 
cent 1 

1907 

9,524 

8,090 

29b 

0 10 

42 


0 08 

149 792 

629,876 

1 33 

1908 

198 

09 

33 

1 

07 

175,126 

704,666 

1 63 

1909 

10 747 

179 

10 

82 

1 

12 

141,057 

899,028 

1 87 

1910 

11,127 

24,714 

12 

220 

1 

19 

113,742 

874,211 

2 01 

1911 

10 789 

7,394 

11 

61 


11 

117,383 

1,009,672 

2 13 

1912 

15,402 

3,871 

13 

84 

1 

U 

203,778 

403,859 

1 13 

1913 

10,057 

919 

12 

76 

1 

14 

250,661 

500,449 

1 34 

1914 

20,503 

1,504 

15 

740 

8 

02 

281,303 

563,166 

1 48 

1915 

17 on 

298 

14 

()53 

14 

40 

290,006 

644,088 

1 61 

1916 

15,057 

1,007 

437 

13 

003 

161 

40 

275,087 

738,361 

1 63 

1917 

16,719 

15 

1,349 

42 

80 

265,396 

781,331 

1 64 


»Im hidos both wholo and parts It should bo understood that the parte hero recorded are primal parts, 
a much larger number of loss important parts, especially m swine, are condemned m addition. 
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Table 185 —Quantity of meat and meat food produi ts prepared^ and quantity and per¬ 
centage condemned, under Federal aupenmon annually, 1907 to 1917 


Fiscal year 

Prepared 

or 

processed 

Con 

denmed 

Per 

centage 

con 

domued 

Fiscal year 

Prepared 

or 

processed 

Con 

demned 

Per 

centage 

con 

demned 


Pounds 

Pounds 



Pounds 1 

Pounds 


1907 

4,464,213,208 

14,874,587 

0 33 

1913 

7,094,809,809 

18,851,930 

27 

1908 

6,958,298,364 

43,344,206 

73 

1914 

7,033,295 975 

19,135,469 

27 

1909 

6,791,437,032 

24,679,754 

36 

1915 

7,533,070 002 

18,780,122 

25 

1910 

6,223,964,593 

19,031,808 

31 

1916 

7,474,242 192 

17,897 367 

24 

1911 

6,934,233,214 

21,073,577 

31 

1917 

7,663,633,957 

19,857,270 

26 

1912 

7,279,558,956 

18,096,587 

25 




The principal itemB in Table 185, in the order of magnitude are C iircd pork, lard, 
lard substitute, sausage, and oleo products The list inf hides a large number of 
less important items 

It should be understood that the above products are entirely separate and additional 
to the carcass inspettion at time of slaughter They are in fad rcinspections of such 
portions of the carcass as have subsequently undergone some process of manufacture 


Table 186 —Quantity of meat and meat food products imported and quantity and per¬ 
centage condemned or refused entry, 1914 to 1917 


Fiscal year 


1914 (9 months) 

1915 

1916 

1917 


T- 

I lotal 
imported 


Pounds 
197,389 348 
245 023 437 
110,614 476 
29 138 996 


Con 

denmcd 


Refused 

entry 


PercentaKe 
condemned 
or refused 
entrj 


Pounds 
551 859 


Pounds 


Per cent 
0 


2 , 020,201 
298,276 
382,160 


70,454 

113,907 

14,611 


1 


MISCELLANEOUS DATA. 

Table 187 —Estimated value of farm products, 1879-1917 
[Based on prices at the farm ) 


Year 

Total, gross 

Crops 

Animals and ammal 
products 

Value 

Percent 
ago of 
total 

Value ^ 

Percent¬ 
age of 
total 

1879 (^census) 

w eie,s4o 9S7 





1889 (census) 

S 460,107,464 





1897 

3,960,821,685 

32,619,082 592 

63 6 

$1,441,739,093 

36 4 

1898 

4,338,945,829 

2,759,669,547 

63 6 

1,579,376 282 

30 4 

1899 (census) 

4,717,069,973 

g 998,'^04,41t 

6^ 6 

1,718,366,661 

36 4 

1900 

5 009,595,006 

3,191,941,763 

63 7 

1,817,653,243 

36 3 

1901 

5,302,120,039 

3 385,179,114 

63 8 

1 1,916,940,925 

36 2 

1902 

5 594,645; 072 

3,578,416,465 

64 0 

1 2,016,228,607 

36 0 

1903 

5,887,170,104 

3,771,653,816 

64 1 

2 115,516,288 

35 9 

1904 

6 121,778,001 

3,981,676,866 

65 0 

1 2,140.102,135 

35 0 

1905 

6,273,997,362 

4,012,652,758 

64 0 

2,261,344,604 

36 « 

1906 

6,764,210,423 

4,263,134,353 

63 0 

2,501,076,070 

37 0 

1907 

7,487,988,622 

4,761,111,839 

63 6 

2,726,876,783 

36 4 

1908 

7,890,625,522 

5,098,292,549 

64 6 

2,792,332,973 

35 4 

1909 (census) 

8,668, 161 , its 

6,481,161,its 

H ^ 

3,071,000,000 

36 9 

1910 

9,037,390,744 

5,486,373,550 

60 7 

3,651,017,194 

39 3 

1911 

8,819,174,959 

5,562,058,150 

63 1 

3,267,116,809 

36 9 

1912 j 

9,342,790,149 

5,842,220,449 

62 5 

3,500,569,700 

37 5 

1913 

9,849,512,611 I 

6,132,768,962 

62 3 

3,716,753,549 

87 7 

1914 

9,894,960,531 

6,111,684,020 

61 8 

3,783,276,511 

38 2 

1915 

10,776,490,412 

6,907,186,742 

64 1 

3,868,303,670 

8o 9 

1916 

13,406,364,011 

9,054,458,922 

67 5 

4,351,905,089 

32 5 

1917 (prelimmary) 

19,443,849,381 

13,610,462,782 

70 0 

5,833,386,699 

30.0 
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Table 188 — Tonnage earned on railways in the United States^ 1914-1916 



Year ending Juno 30— 

1 roduct 




1914 

1915 

1916 

FARM PRODUl TS 

Ammil milUr 

Aiiim ils, live 

Short tons 
14,811,(X)0 

Short tons 
15,021,432 

Short tons 
16,9(3,922 

Packing house products— 

Drissedmnits 

Hull ^ (including le ithtr) 

Othi r packmg house products 

2,283,000 

1,081,000 

2 375,000 

2,608,317 
1,149,930 
2,540,376 1 

2,656,236 

1,400,858 

2,774,708 

1 ot il packing house products 

6,739,000 

6,191,623 

6,831,801 

Poultry (including g inie and flsh) 

W ool 

Other ammai matter 

915 000 1 
409,000 
'>,2(>4,000 1 

8f)l,670 

370,426 

4,212,584 

1,016 484 
503,248 
4,629,143 

Total|immal matter 

27,138,000 

26,659,735 

29,944,598 

Vegetable matter 

Colton 

Fruit ind vegetables 

4,141,000 
10 795 000 

6,012,705 

17,898,288 

4,052,241 
18 192 063 

Oram and gram products— 

(irun 

Oram pioducts - 
Flour 

Other gram products 

46,015,000 

9,697 000 
7,821,000 

53,446,686 

9,696,763 

8 016,745 

67,686, Itq 

10,472,225 

7,992,496 

1 otal gr un and gr im products 

Ul, 530,000 

71,080,194 

76,150,886 

Hiy 1 

To^^aico 1 

Other vegetable matter 

I 7,319,000 

3,926 000 

1 1,071,000 

9,338 000 

7,649,093 
3,727,194 
1,051,648 
10,347,913 

7,3l27<ra 

3,917,181 

1,08.5,843 

8,988,002 

Total vegetable matter 

106,126,000 

110,7()7,035 

119,699,295 

Total fiirm products 

13.1,2W, 000 1 

^143,^67770 

149,643,893 

OTHER FREIGHT 1 

Products of mines 

I«jducts of fon sis 1 

Mmiifutiires 

^ 11 olhe r (including all freight in less than carload lots) 

626,076,000 
, 110,878,000 
145 257,000 
78,649,000 

656,581,950 

93,971,282 

1 132 410,447 
76,011,494 

706,029,210 
100,856,873 
182 916,449 
92,776 482 

Total tonnage 

1,094,124,000 

1,002,403,943 

1,238,222,907 


1 Compiled from reports of the Interstate Commerce Commission Original shipments only, excluding 
reight received by tath railway from connecting mlw^s and other tirrurs Jugnris exclude the rih 
lively small tonnage originating on railroads of Class 111 (roads having operating revenues of less than 
$100,000 a year) 



MiscManeotis Data. 

Table 189 —Rural and agncultural populalwn in miwu8 countrui 
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Rural population 

Po ulation dependent upon 
agrRulturc 

Country 



Per cent 



Per cent 


Year 

Number 

of total 
popula 

'\(.ar 

NiimUr 

of tot 4l 
popuh 




tipn 



tion 

L mted States 

IJIO 

49 348 88.1 

5.3 7 




Austro Hunjjarj 







Austria 




1900 

13,447,3f2 

51 4 

Hungary 




1900 

13,061,118 ' 

67 8 

total Austro Hlmgar^ 




1900 

21,308 480 

68 4 

Belgium 

Bntish India 

1910 

* 1^654 277 

22 } 

1901 

191,t)01 731 
4,089,101 

65 1 

Bulgam 




1905 

76 b 

Denm irk 

1911 

1,047,350 

69 7 

• 1911 

1,023,962 

37 1 

tinhnd 



1900 

1,555,357 

57 3 

Fr inc( 

1906 

22 715, Oh 

57 9 

1891 

17,435 888 

45 7 

(icrmany 




1907 

17, Of?) 49() 

27 7 

Norway 




1900 

8-)4,787 

38 5 

Portugal 

1S90 

1,45S ‘HK) 

08 5 

1900 

3,367 199 

(2 1 

Ruumami, 

1900 

4 S16,904 

81 2 




Russia 







(aucisus 




1897 

7 2f)(),428 

78 2 

tcniral Asia 




1897 

() 3( 1 466 

82 1 

Pohnd 




18J7 

5 302,850 

5<> 4 

Russ! 1 pr iKi 




1897 

09 470,360 

74 3 

Siberia 




18J7 

4,448,456 

77 2 

Totil Russia 




18) 

92 849,560 

73 9 

Serbia 




1900 

2,097,988 

84 2 

Sweden 




1900 

' 2,344 012 

45 0 

Switrerl ind 

United Kingd nu 

1900 

1,047,795 

31 (> 

1900 

1,067,905 

32 2 

J ngl md ind \\ ih s 

1911 

7 907 5% 

21 9 


1 
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Table 190 —Number of 'persons engaged in agriculture in various countries 




Males 

Females 

Total persons en¬ 
gaged in agricul¬ 
ture 

Country 

Year 


Per cent 


Per cent 


Percent 




of males 


of females 


of persons 



Number 

in all 

Number. 

in aU 

Number 

mall 




occupa- 


occupa- 


occupa- 




tions 


tions 


tions 

Umtod States 

1910 

10,582,039 

35 2 

1,806,584 

22 4 

12,388,623 

32 5 

Algeria 

1881 

636 078 

74 8 

91,602 

53 7 

727,680 

71 3 

Argentina 

1896 

318 149 

28 0 

67,174 

13 4 

385 323 

23 6 

Australia 

1901 

377 626 

29 5 

39 029 

11 1 

416,655 

25 6 

Austria Hungary 

1900 

8,185 250 

58 5 

5 935,805 

70 3 

14,121,066 

63 0 

BeJnum 

1900 

633 b65 

23 6 

163 707 

17 6 

697,372 

21 9 

Bolivia 

1900 





564,009 

43 5 

British India 

1901 

63,026 365 

67 3 

27,867,210 

66 5 

90.893,575 

67 1 

Bntish North Borm o 

1901 





32,892 

64 2 

Bulgaria . 

4905 

895 206 

73 3 

837,406 

94 9 

1,732,612 

82 4 

Canada 

1901 

707 997 

45 4 

8 940 

3 7 

716,937 

39 9 

Ceylon 

1901 

745 074 

65 0 

318,551 

66 4 

1,063,625 

65 1 

Chile 

1907 

448 546 

50 3 

21,877 

6 2 

470,423 

37 7 

Cuba 

1907 

304 821 

52 2 

3,110 

4 2 

367 921 

47 6 

Cyprus 

1901 

33 611 

62 8 

2,757 

20 8 

36 363 

54 5 

Denmark 

1911 

386 016 

45 7 

110,169 

28 5 

496,185 

40 3 

Egypt 

1907 

2 258 005 

67 2 

57 144 

33 3 

2,315 149 

66 6 

Foaoratcd Malay btato 

1901 

115 027 

28 2 

52 324 

82 7 

167,351 

35 5 

Finland 

1900 

321 538 

51 4 

102,008 

39 6 

423,546 

48 0 

Formosa 

1905 

763,456 

70 6 

263,664 

82 4 

1,027,120 

73 3 

France 

1906 

5 4j2 392 

41 9 

3,324,661 

43 2 

8 777,063 

42 4 

Germany 

1907 

5,146,723 

27 7 

4,585 749 

48 3 

9,732,472 

34 6 

Greece 

1907 

321 120 

47 3 

6,972 

12 2 

328 092 

44 6 

(ironada 

1901 

8 816 

67 1 

7 722 

49 7 

16,638 

53 4 

Italy 

1901 

6,370 277 

67 9 

3,196,063 

60 5 

9,566,340 

58 8 

Jamaica. 

1911 





271,493 

6 b 1 

Malta and Gozo 

1901 

10 235 

13 3 

3,613 

15 8 

13,848 

13 9 

Mauritius 

1901 

72 493 

57 1 

6,989 

38 0 

78,482 

55 0 

Netherlands 

1899 

490 694 

32 9 

79 684 

18 4 

670,278 

29 6 

Now Zealand 

1911 

103,644 

28 5 

7,472 

8 3 

111 116 

24 5 

Norway 

1910 





307,628 ; 

33 4 

Plulipmne Islands 

1903 

1,163,777 

57 8 

90 286 

8 8 

1,254 063 1 

41 3 

Porto Bico 

1899 

196 893 

73 3 

1,868 

3 9 

198,761 

62 8 

Portugal.... 

1900 

1,127,268 1 

65 3 

380,293 

52 0 

1,607,561 

61 4 

Bussia 








In Europe 

1897 

13 808,505 

59 6 

1,974,164 

38 0 

16,782,669 

55 6 

In Asia 

1897 

2 092 9()5 

69 2 

106 137 

30 5 

2,198,102 

65 3 

TotU 

1897 

15 901 470 

60 7 

2 079,301 

37 6 

17,980 771 

66 7 

St Lucia 

1901 





15 79b 

54 1 

Serbia 

1900 

311,700 

*65 6 

13,624 

50 5 

325 224 

64 7 

Sierra Leone 

1901 

8,705 

28 7 

4,544 

21 7 

13,249 

25 9 

Spam 

1900 

3,741 730 

58 1 

775,270 

51 8 

4,517 000 

56 9 

Sweden 

1900 

7i 1 016 

52 4 

333,264 

63 8 

1,094 280 

52 8 

Switzerland 

1900 

392,971 

37 1 

80,328 

16 1 

473 297 

30 4 

Tnnidad and Tobap 

1901 

51 744 

54 7 

25,765 

39 3 

77,509 

48 4 

Union of South Africa 

1904 

863 223 

66 3 

847,057 

77 5 

1 710 280 

65 1 

Umted Kingdom 

1901 

2,109,812 

16 3 

152,642 

2 9 

2 2f2,454 

12 4 
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Table 191. — Total area and agricultural land in various countries. 
[As classified and reported by the International Institute of Agriculture.] 


NORTH AMERICA. 


United States. 


Canada.... 
Costa Rica. 
Cuba. 



SOUTH AMERICA. 


Argentina.. 

Chiles. 

Uruguay... 


Austria-Hungary: 

Aastrla. 

Hungary. 


Total Austria-Huni'ary 


Belgium. 

Bulgaria. 

Uenmark. 

Finland. 

Franco. 

Germany. 

Italy. 

Luxemburg. 

Netherlands. 

Norway.. 

Portugal. 

Roumania. 

Rus.sia, EiiroiKnui. 

Serbia. 

Spain. 

Sweden. 

Switzerland <. 


United Kingdom: 
Great Britain. 
Ireland. 


Total United Kingdom 


British India... 

Formosa. 

Japan. 

Russia, Asiatic. 


Union oi South Africa.. 


Acres. 

1,003,269,000 

13,343,000 

28,299,000 


187,145,000 

46,189,000 


74,132,000 

80,2?2,000 


7,278,000 

23,807,000 

9,629,000 

82,113,000 

130,851,000 

133,594,000 

70,839,000 

639,000 

8,057,000 

79,810,000 

22,018,000 

32,167,000 

1,278,203,000 

11,936,000 

124,666,000 

110,667,000 

10,211,000 


56,802,000 
20,3.50,000 


8,858,000 

94,495,000 

4,028,001,000 


124,976,000 

222,390,000 

30,888,000 

302,827,000 


Australia. 

New Zealand. 


Total, 36 countries.. 


Productive land.’ 

Amoimt. 

Per cent 
of total 
area. 

Acres. 

878,789,000 

Per cent. 
46.2 

6.3,420,000 

3,090,000 

8,717,000 

“ 2.6 
23.2 
30.8 

537,80.5,000 

15,144,000 

40,875,000 

73.7 

8.1 

88.5 

69,939,000 

77,22.5,000 

94.3 

96.2 

147,164,000 

9.5.3 

6,443,000 
18,959,000 
9,078,000 

88. 5 
79.6 
94.3 

123,642,000 
126,401,000 
65,164,000 
616,000 
7,258,000 
22,942,000 
17,281,000 
24,615,000 
698,902, (XX) 
6,246, (XX) 
112,665,000 
65,196,000 
7,635,000 

oi 5 
94 (5 ' 
92.0 

96.4 
90.1 
28.7 

78.5 

76.6 

64.7 

52.3 

90.4 
5S.9 

71.8 

47,7.37,000 

18,789,000 

84.0 

92.3 

66, .526,000 

86.2 

466,706,000 
1,972,000 
74,180, (XX) 
715,838,000 

76.6 

22.3 

■78.5 

17.8 

60,846,0(X) 

5,486,000 

22,239,000 

3,569,000 

40.7 
2.6 
72.0 
1.2 1 

1 

119,942,000 

67,810,000 

1 

6.3 I 
86.2 1 

4,501,691,000 

3aT| 


Cultivated land.^ 


Acres. Per cent. 
293,794,000 15.4 

19,880,000 .8 

442,000 3.3 

778,000 2.7 


44,116,000 

2,557,000 

1,962,000 


26,272,000 

35,178,000 


3 rxS2,000 

8.. 574.000 
6,376,000 
3,875,000 

59,124,000 

63,689,000 

33,815,000 

300,000 

2,210,000 

1,830,000 

5,777,000 

11,829,000 

245,7.55,000 

2.. 531.000 
41,264,000 

9,144,000 

605,000 


14,.587,000 
3,275,000 


1,884,000 

17,639,000 

3.3,860,000 


11,451,000 

5,457,000 

6,919,000 

3,385,000 


14,987,000 

6,055,000 


I Includes besides cultivated land, also natural meadows and pastures, forests, woodlots, and landi 
devoted to cnltivated trees and shrubs, 
s Includes ftdlow lands; also artificial gre^ lands. 

«The figure for “productive land” in Chile e-xcludos marshes, heaths, and productive but uncared-for 
lands. 

* The figure for “cultivated land” in Switzerland excludes artificial meadows and pastures. 
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NATIONAL FOKESTS. 

Taule 192 .—National forests: Timber disposed ofy (pmutity^ price^ and number 0 / users^ 
revenue under specified heads, and details of grazing privileges, years ended June 30, 
1912 to 1917. 

[Reported by the Forest Service.] 


Item. 

Voar ended June 30— 

1912 

1913 

1914 

1915 

1916 

1917 

r-cc timber given: 

Numlior of users. 

38 749 
123,233 
196,335 

5,772 
799, 117 

2.00 

38.264 

121,750 

191,825 

6,182 
2,137,311 

2.01 

39,466 

120,675 

1 183,223 

8,3a3 

1,540,0.84 

2.30 

40,040 
123,259 
206,597 

10,905 

1,093,589 

2 41 

42,0.55 
* 119,483 
184,716 

10,840 

906,906 

1.98 

41,427 

113,073 

149,802 

11.608 

2,008,087 

1.85 

Timber cut. Mft.. 

Value. dolls.. 

Timber sales: 

Number. 

Quantity.M ft.. 

Price per thousand board 
feet (average).dolls.. 

Grating* 

Number of pierniits. 

26,501 

! 27,466 

28,915 

30,610 

33,328 

36,638 

Kinds of stock— 

Guttle.No.. 

Goats.No.. 

Hogs.No.. 

Horses.No. 

Sheep.No.. 

Total.No.. 

Rl)ecial U'O and water-power 
permits.No.. 

Revenue; 

From— 

Timber sales....dolls.. 
Timber .settlements,' 
dollars. 

1,403,025 
83,849 
4,330 
95,343 
7,467,890 

1,455,922 
76,898 
3,277 
97,919 
7,790,9.53 

1,508,639 

58,616 

3,3.81 

108,241 

7,560,186 

1,627,321 
61,409 
2,792 
96,933 
7,232,276 

1,7.58,764 

2,968 

98,903 

7,843,205 

1,953,198 

49,939 

2,306 

98,880 

7,586,034 

9,054,437 

9,124,969 

9,239,063 

9,010,731 

9,747,108 

9,690,357 

4,967 

5,215 

5,089 

6,657 

6,251 

6,087 

994,314 

33,287 

40,291 

1,282,047 

36,105 

17,558 

1,243,195 

39,927 

12,981 

1.5,372 

7,950 

68,773 

997,583 

4,765 
47, ItH 

1,211,986 

3,181 

7,284 

8,915 

661 

78,691 

1,130,175 

5,818 

89,104 

1,367,111 

2,299 

37,712 

14,402 
6,471 
as, 236 
1,202,405 

7,810 

101,096 

1,695,873 

17,102 

18,870 

8,166 

62,514 

108,329 

1,644,714 

6,081 

106,389 

Penalties for timber 

trespass.dolls.. 

Turpentine s a 1 e s,^ 
dollars. 

Fire trespass....dolls.. 

Special uses*_dolls.. 

Grazing fees_dolls,. 

Grazing trespass, 
dollars. 

21,810 

48,249 

962,175 

6,667 

50,563 

5,028 

67,278 

1,001,156 

6,583 

61,235 

Water power_dolls. 

Total revenue.dolls.. 

2,157,356 

2,467,690 

2,437,710 

<2,535,814 

2,823,541 

^ 3,457,028 


1 Includes timber taken in the exercise of permits for rights of way, development of power, etc. 

2 Prior to 1914 rccoii)ts from sale of turpentine were included with timber sales. 

* Including under ‘‘Special use" prior to 1912. 

* Refunds during year, $54,575. 
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Table 193 — Ar^ of national forest lands, June SO, 1917 
[Reported by I orest Service ] 
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State and forest 

Net area 

State and forest 

Net irea 

Alaska 

Acres 

Id iho 

Acres 

Chugoch 

5 418 751 

Boise 

1 058 941 

fongass 

15 451 716 

C iche > 

613 617 

— - 

Canbou ^ 

681 540 

Total 

20 870 469 

Ch'vlhs 

1 259 237 



Clcarwati r 

785 103 

Arizona 


Coeur d Alcne 

662 611 

Apacbe . 

1 182 782 

Idaho 

1,191 439 

ChiricaJiua * 

348 157 

Kimksu 1 

198 767 

Coioiuno 

1 601 598 

Ltmlu 

1,095 924 

Coron ido 

9)1 104 

Mmidok 1 1 

509 536 

Crook 

870 130 

Ni 7 Pc n t 

1,624 582 

Dixie 1 

17 680 

Palisade i 

283 495 

Kaibab 

1 072 171 

Pivette 

831 926 

Minzmo i 

27 708 

Ptnd Oreille 

1 676 014 

Prescott 

1 413 366 

St Joe 

493 925 

Sitgrcaves 

659 137 

Salmon 

1 621 707 

Tonto 

1 994 219 

Sawt >oth 

1 203 487 

Tusayan 

1 602 750 

Sclvv iv 

1 693 711 

— 

1 arghee ’ 

694 352 

Total 

11 760 426 

Wcisor 

562 609 

Ark vnsas 


Total 

17 644 413 

Ark msas 

626 746 


_ — — 

Ozark 

201 840 

Michigan 




Michigan 

89 466 

Total 

918 586 

Minnesota 


California 


Minni sot a 

190 602 

Angelos 

820 080 

Superior 

K 7 255 

Califormv 

807 IH 

—-- - 

Clevi land 

547 OM 

Total 

1 047 857 

Crateri 

46 977 


T==-_s- 

Fldorido» 

54) 302 

Mont in a 


Inyo 1 

1 269 980 

\bsaroka 

842 467 

Klamath i 

1 470 841 

Bcartooth 

062 537 

Lasstn 

016 877 

Beav erhead 

1 117 223 

Modoc 

1 182 986 

Bitterroot 

1 047 012 

Mono^ 

7S4 f20 

niackfcM t 

865 077 

Monterey 

IK 05S 

C ibmet 

830 676 

Plumas 

1 114 83j 

( nster 

428 922 

Santa Barbara 

1 688 571 

Dcerlodge 

833 178 

Sequoia 

2 m 926 

h lathead 

1 802 905 

Shasta 

803 448 

Collatm 

564 855 

Sierra 

1 189 934 

Helena 

687 983 

Siskiyou» 

Stanislaus 

349 060 

Jeffc rson 

1 039 766 

810 399 

Kootenai 

1 346 061 

Tahoe i 

542 226 

I CM IS and Clark 

811 161 

Innity 

1,430 547 

lolo 

Madison 

850,677 
958 691 

Total 

19 188 091 

Missoula 

1,031 529 

Colorado 

1 

Sioux 1 

96 743 

Arapahoe 

634,903 

Total 

16,027,463 

Battlement 

651 227 



Cochetopa 

905 723 

Nebraska 


Colorado 

Durango 

847 328 
614 129 

Nebraska 

206,074 

Gunmson 

908 055 

Nevada 


Hayden ^ 

Holy Cross 

La Sal 1 

65 598 

Dixie 1 

282,543 

576 905 

Eldorado 1 

400 

27 444 

Humboldt 

690,662 

Leadville 

934,017 

Inyo* 

72,817 

Montezuma 

700,082 

M<mo> 

464,315 

Pike 

1,080,381 

Nevada 

1,220,929 

Rio Qrandt 

1 116 884 

Ruby 

342,406 

Routt 

833 459 

Santa Rosa 

269,658 

San Isatxil 

598,912 

lahooi 

14 853 

San Juan 

Sopris 

617,995 

596,986 

790,349 

848,018 

Toiyabo 

1,907,286 

Uncompahgre 

White River 

Total 

New Mexico 

5,265,768 

Total 

13,368,395 

Alamo 

603,779 


Carson 

856,647 

Florida 


Chincahua i 

128,478 

Florida 

308 268 

Datil 

2,670,412 



Gila 

1,463,708 


1 For total area, see ** National Forests eKtendmg into two States ’ 


29100 *— IBK 1917 - 48 
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Table 193 .—Area of national forest lands, June SO, Continued. 


State and forest. 

Not are 1 1 

State and forest. 

Net area. 

New Mexico—Continued 

Acres. 

Utah—Continued 

Acres. 

Lincoln 

551,427 

La Sal* 

519,384 

Mawano > 

Santa To . 

754.772 

Manti 

781,800 

l,.^5t.545 

Minidoka * 

72,123 



Powell 

688,927 

Total 

8,381,7fiS 

Sevier 

729,061 

North Dakota 


Umta 

Wasatch 

988,602 

607,492 

Dakota . .. 

6,054 





Total 

7,4.80 084 

Oklahoma- 




Wichita .. 

61,480 

Washington 


Chelan . , 

677,429 

o 

3 


1 Cohnnhia 

784,498 

Cascade 

1,021,461 

1 Colville 

764,886 

Crater» 

703,044 

Kamksii 1 . 

2.57,8.59 

Deschutes . 1 

1,292,423 

Okanogan 

1,486, 426 

Fremont 

884,494 ! 

Olympic 

1,534,6«9 

Klamath * . 1 

1 4,401 1 

Rainier 

1,315,891 

Malheur 

1,057,682 1 

Snoqiialmie 

Washington 

698, (V44 

Minam 

410,757 

1,454,214 

Ochoco . 

716,564 

Wcnaha* 

313,434 

Oregon 

1,031,926 

Wenatchee . 

665,276 

Santiam . ! 

607,099 



Siskivou* 

998,044 

Total 

9,942,644 

Siuslaw 

544,178 



Umatilla 

485,786 

Wyoming 

5,987 

Umpqua 

Wallowa 

1,011,097 

Ashlev* 

964.601 

Bighorn 

1,119,726 

Wonahai 

425,504 

Black Hills 1 

144,769 

Whitman .. 

884,485 

Bridger 

710,570 



Caribou * 

6,547 
322,176 

Total. 

18,155,546 

Hayden* 



Medicine Bow 

469,780 

Porto Rico 


Palisade * 

2.50,601 

Iniquillo 

12,443 

Shoshone . . 

1,676,043 



84 970 

South Dakota 


1 c»l * 

Teton . . 

1 1 , 922 ! 947 

Black Hills ^ 

483,403 

Washakie. . . . . 

1 852,653 

Ilaraey 

548,8.54 

Wyoming . . . 

899,980 

Sioux ‘ . ... 

75,524 

1- 




Total. 

8,366,643 

Total . . . 

' 1,107,781 




Total, National Forests.. . 

155,166,619 

Utah 

Ashley k . 

1 982,493 

White Mountain and Appalachian 


Cache* . . 

, 265,594 

area 

947,198 

1)1X10* . . 

432,784 



Fillmore : 

1 699,579 

Grand total. 

1 166,113,817 

1 

Fishlake. 

661,245 



1 For total area, <»e6 “National Forests extending into two or more States.” 


NATIONAL FORESTS EXTENDING INTO TWO OR MORE STATES. 


Forest 


Chiricaliua 
Dixie ... 
Manzano.. 
Crater .... 
Eldorado.. 

Inyo. 

Klamath.. 

Mono. 

Siskiyou.. 
Tahoe — 
Uayden... 
La Sal.... 

Cache. 

Caribou... 
Kaniksu.. 
Minidoka 
Palisade . 
Targkee... 

Sioux. 

Wen^a... 
Black mus 
AsAiley. 


States. 


Arltona-New Mexico.... 
Arizona-N e vada-U t«ih... 

Arizona-New Mexico_ 

Cahfomia-Oregon. 

Califoruia-Neyada. 

Calilornla-Neyada. 

Cahfomia-Oregon. 

Califomia-N evada. 

Califomia-Oregon. 

CaUforma-N evada. 

Colorado-Wyoming _ 

Colorado-Utah. 

Idaho-Utidi. 

Idaho-Wyoming . 

Idaho-W ashington. 

Idaho-Utah. 

Idaho-Wyomlng. 

Idaho-W yoming^. 

Montana-South Dakota. 

Oregon-W ashij^on. 

South Dakota-Wyoming 
Utha-Wyomlng.... 
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' 

Number ('f stock authorized. 

Yearlong rates (cents). 

Forest. 

Cattle and 
horses. 

S^^ino. 

Sheep and 
gouLs. 

Cattle. 

Horses. 

Swine. 

Sheep 
and goats. 

District 1: 

+ 6,9.')0 
+ 5,000 
24,.500 
— :{,.")00 


- 9.5,800 

+ .50,000 

f 11.5, .500 

68 

85 

51 

17 


300 








1 - 42,000 

10,000 
+ 25,000 






H ',000 
- 2,400 
+ 2,400 


60 

75 

45 

15 



68 

85 

51 

17 



- 25,000 

25,000 
+ 8,500 

+ 61,600 
5,000 

60 

75 

45 

15 

CJoeur d^Alene. 

'.)00 


6 .S 

85 

51 

17 


- 1*1. SOO 
+ 1.5,700 
+ 3,0.50 

S,.500 

- 17,7.i0 
+ 20,500 

1,000 












60 

75 

45 

15 

(iiallatin. 


+ 60',.500 

08 

85 

51 

17 



- 76 ;000 
+ 131,7.50 

11,500 

- 19.000 

- 31,000 

+ 35,000 

- 133,100 
+ 22,000 



' ‘1 






. 1 

60 

75 

45 

1.5 


+ 2^.300 
+ 8,700 
- 500 

+ 28,600 






68 

85 

5i ' 

17 






75 

94 

56.25 

18.7 


+ 9^100 
+ 15,300 
+ 1,,500 
6,2.50 
6,500 
- 400 1 


68 1 

85 

51 

17 



+ 60,500 

1 — 31,500 





60 

75 

45 

15 



1 10,000 
2,800 
41,650 i 



. 

68 

86 

51 

17 



60 

7.5 


15 






+211,300 1 

300 

-1,129,700 










District 2 : 

Arapaho. 

- 12,1.50 
+ 44,700 
+ 39,100 


- 18,000 

68 

85 

.51 

17 






Blirhorn. 


- i02,306 

75 

94 

.56. 25 

is. 7.5 

Black Hills. 

+ 21,100 

2,500 

68 

8.5 

51 

17 

RrirljrAr 1 

+ 1814.50 

- 17,700 
+ 9,500 
+ 12.100 

- .30,800 
+ 10,500 

+ 63,800 

- 59,500 


P.rv«li«tnpa 






C^nlnfSi/ln 






Til If angn .. 


+ 9,5,900 

10,000 





n-iinnionn 






TTarnpy. 







7,400 

11,000 

- 11,400 
+ 10,100 

- 760 
2,000 

+ 34,900 
13,000 
+ 17,800 


120,000 
31,000 
+ 82,000 
- 57,000 

200 





Tfoiy Cross. 












- - 

Row -. _ . 












lU'm'pAsnf.ft 




1 


\f^nt'.A7.iimA .. 


+ 50,000 





Nohraska ^_-. 


90 

113 

87.6 

22.5 

Pike. 


+ 26.506 

68 

85 

51 

17 

pjn nmiirln 

+ 23,000 
— 20,300 


- 2.57,000 

+ 105,000 
+ 15,700 

+ 98,000 

+ 72,450 

— 43,000 




R.AIlt.t _ 




1 . 1 . 


+ 16,000 

- 12,275 
+ 13,700 

- 12,800 
+ 28,850 
- 12,100 
- 37,500 




' 

Ron Tuan 




1 

Rlfru^iona 1 




1 

R4>pf|q .. _ 




1 

TlTinompahgrft. l. 


+ ’ 59,700 



1 

Wasli aHa 1 .' . 


+ 43,200 

+ 35,000 



) 

\VTiit© "River. 




1 







+505,975 

2,500 

+1,439,250 



1 






District 3: 

Alamo. 

+ 15,500 
+ 40,500 
+ 8,300 

+ 200 

- 9,000 
62,000 

- 157,600 

2,000 

60 

75 

45 

15 

Apache. 

100 

Carson... 

+ 100 





ChiricnJiiia__ 

12,000 
+ 45,000 
+ 26,700 
+ 19..500 
+ 48,500 
+ .59,000 
+ 10,000 
9,300 

- 200 



r;:;;:;;.;!. 

Coconino i. 

250 

- 90,000 

- 4,000 
1,3.50 

+ 144,000 
12,500 
13,000 




Coronado. 



1 1 

Crook. 

100 




Datil. 

— 225 


' 

Gila. 

+ 400 


.1. 

lincoln. 

500 

4 

.1. 

Manzano. 

- 70,300 


1 .1 . 


1 Term applications previously approved effective till expiration of period. 
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Table 194 .—Grazing allowances for national forests^ 1917 —Continued. 


District 4: 

Ashley. 

Boise*. 

Cache. 

Carilwti.... 

Chains. 

Dixie. 

Fillmore.... 

Fishlake,... 

Humholdt.. 

Idaho*. 

Kaibah. 

La Sal. 

Lemhi. 

Manti. 

Minidoka... 

Nevada. 

Palisade— 
Payette *... 

Powell. 

Ruby. 

Salmon. 

Santa Rosa.. 
Sawtooth 1.. 

Sevier.. 

Targhee *.... 

Teton.. 

Toiyahe. 

Uinta *.. 

Wasatch.... 

Welser.. 

Wyoming.., 


District 5: 

Angeles t. 

California. 

(’leveland. 

Eldorado. 

Inyo. 

Klamath. 

Lassen. 

Modoc. 

Mono. 

Monterey. 

Plumas. 

Santa Barbara *. 

Sequoia *. 

Shasta. 

Sierra >. 

Stmiislaus. 

Tahoe. 

Trinity. 


District 6: 
Cascade..., 

Chelan_ 

Columbia.. 

Colville_ 

Crater. 

Deschutes. 
Fremont.., 
Malheur... 


District 3:—Continued 

Prescott. 

Santa Fe. 

Sitgreaves. 

Tonto. 

Tusayan. 


Number of stock authorised. 


Cattle and 
horses. 


+ 50,.350 
+ IS,000 

- 9,000 

- 64,700 
+ 22,300 


Swine. 


.50 

500 


50 


- f4(>.'»,250 ! - 2 , 67 .'] 




- I - 10,300 I 
- I - 4,.')00 
+ 33,100 
+ 16,300 
+ 8,900 
- 8,800 
+ 20,400 

- 18,400 
28,600 

+ 2,650 
+ 10,700 
+ 28,100 
+ 16,200 
+ 27 , 4 ( X ) 
+ 2 .'>. 7O0 

- 5,.500 
+ 9,900 
4 - 7,.550 

- 13 , 2 < K ) 
+ 16 , .500 

14.700 
14,.500 
+ 9,.500 
4 - ll ,. 5 ( K ) 
4 - 14,700 
4 - 17,200 
4 - 22,500 
4 - 33,800 
4 - 13,000 
4 - 12,600 
4 - 11,.500 


4 - 488,200 


4,100 
4 - 7,900 
2,000 
4 - 10 , ,500 
4 - 6,200 
4 - 10,250 
- 12,600 
4 - 42,800 
4 - 4,700 

- 1,300 
4 - 13,300 
4 - 9,100 

- 30,300 
4 - 10,500 
4 - 16,000 
4 - 19,000 
4 - 8,100 
4 - 13,050 


4 - 221,700 


1,000 

4 - 700 

4 - 1,600 
6,000 
4 - 13,700 
4 - 6,800 
15,000 
- 25,000 
4 - 13,300 


100 


400 

500 


100 


600 


4 - 1,800 


1,000 

'"'so' 


4 - 700 
- 300 


,300 

2,300 

- 360 
600 

- 250 

- 50 
415 


Sheep and 
gnats. 


71,.500 
103 , .500 
74 , .500 
100 
70,700 


- 885 , 9.50 


96,000 

148,000 

136,000 

288,000 

92,000 

1,000 

38 , 6.50 

69,000 

297,000 

108,000 

5,000 

39,000 

78,000 

1 . 50.100 
77,000 
. 52,000 
93 , ( KK ) 
88,000 
74,000 
. 36,000 

12 . 5,000 

43,000 

302,000 

113,000 

1 . 34,000 

20,000 

21,000 

198,400 

61.100 

68,000 

197,000 


4 - 3 , 248,550 


51,300 

1,300 

20.500 

39.200 
6,600 

31.200 
65,000 
70,000 

2,000 

78.500 
4,000 
8 , 7.50 

24,700 

26,000 

9,800 

59.500 
24,100 


4 - 521,450 


25,700 

16,000 

18,600 

60,000 

13,300 

40,200 

9 . 5,000 

120,200 

69,400 


Yearlong rates (cents). 


Cattle. 


Horses. 


Swine. 


Sheep 
and goats. 


7.5 


56.25 

51 


45 

56.25 


51 


45 

51 

51 

. 56.25 

51 


75 

’’os' 


90 I 


88 

100 

94 

113 

100 

106 

lOO 

113 

94 

113 


75 

80 

75 


100 

94 

100 

94 


67.5 


52.5 
60 

56.26 

67.6 
60 

63.76 

60 

67.6 
56.25 
67.6 


60 

56.25 

60 

56.25 


18.75 

17 


15 

18.75 


17 


15 

17 

17 

18.75 

17 


IS. 75 


22.5 


17.6 

20 

18.75 
22.5 
20 

21.25 

20 

22.5 

18.76 
22.5 


17.5 


20 

18.75 
20 

18.75 


iTerm applications previously approved effective until expiration of period. 
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Table Grazing allowances for national forests^ Conlinued. 


Forest. 

Number 

of Stock authorized. 

Yearlong rates (cents). 

Cattle and 
horses. 

Sw'ine. 

Sheep and 
goats. 

Cattle. 

Horses. 

Swine. 

Sheep 
and goats. 

District 6—Continued. 








Ochoco. 

+ 14,700 


- 82,000 





Okanop'an. 

+ 13,300 


90.000 





2, .500 





1 


3!.300 

1 

26,400 ' 

80 

1 (M) 

60 

20 


f 6,000 


+ .52, 000 • 






f .340 


i- 20)000 




Siskiyou. 

4,100 

l,tXX) 

4', 200 

70 

8 S 

.52 5 

17 5 


- 1,400 


f 7, (XX) 








6,000 

80 

100 

60 1 

20 

Umatilla. 

- 10,000 


.59,400 

75 

94 

56 25 


Ump(iua. 

+ r,400 


- 10;0(H) 

80 

100 

60 

20 


+ 2i;ooo 


— 80,000 

7.) 

94 

56 25 I 

18 75 


'2.50 


5' (XKJ 

80 

100 

60 

20 


+ 12,100 


- lOO' 600 


94 

56 25 

18.75 

Wpi..itchee. 

+ 9.50 


- .57^000 

80 

1 100 

60 

20 

Whitman. 

1 + 10, MX) 


~ 105,7(K) 


91 

56 25 

18 75 


+ 1S6,140 

- 1,0.50 

-1,162,600 1 


1 i 


District 7: 







! 

Arkansas. 

1 .5,000 

22,0(X) 

2,000 

60 

75 

45 



6,000 

3 000 

7,000 





Ozark. 

8,500 

12,800 

ll400 



. . . 

Wichita. 

1 4,630 


12.5 

156 

1 93 75 

1 31 25 

1 

34,130 

37,800 

10,4(X) 



1 

rurchase areas: 







1 

Cherokee. 

- 500 

400 

200 

1.50 

200 

90 

45 

Oeorgla. 

860 

430 

500 

100 

140 

61 

32 

Massanutten. 

+ m 


100 

lot) 

200 

90 

45 

Monon^ahela.. ^. 

400 

40 

100 





IMoiint. Mitchetl 

1 600 

100 

.50 



.1. 

Nantah.ila. 

— 400 

200 

150 




Natur.il [{ridge. 

400 






I’isgah. 

3(X) 





1 . 

Potomac 

'+ ■ 250 i 


500 




Savannah . 

1 310 

.360 

280 




Shenandoah . . .. 

f 2,200 

100 

1.50 




ITnaka . 

5(Xi 

1.50 

75 



1 

White Mountain 

100 






White Top 

-1 300 

1.50 

1.50 










1 

Totals 191:1 

7,4.50 

1,852,999 

- 1,9:10 

.59, .535 

2, 255 

8,521,308 


- 

.1. 

_ _ j 

Totals,^ 1914 

1,891,119 

65,645 

8,867,906 



1 

Totals, 191.5. 

1,983,775 

64,040 

8 ,747,02.5 




Tolals, 1916 

2, (X)h, 675 

58,tkK) 

8 ,597,689 




Totals, 1917 

2,120,145 

54,680 

8,400,155 


1.1. 

Increase or decrea.se in 

1 



1 

1917 over 1916. 

+ 111,470 

- 4,310 

- 197,534 



1 

1 

1 

1 


1 1 


Note.— The symbols (+) or (—) Indicate, respectively, that there was an Increase or decrease In 1917 
compared with 1916. The figures themselves refer to actual numbers of stock authorized in 1917. 
























































































IMPORTS AND EXPORTS OF AGRICULTURAL PRODUCTS.^ 


Table 195 —Agncultmal mpotfs of (h< Ijtuttd AStaUs daiinq the 9 years (nding June 

iO, loir 


[Compiled from reports of tho foreign (ommorto and navigation of tlu Unittd StaUs, I s Department 

of Commerce j 





'5 t ir endin, 

' June 30— 



A'-tK le imported 

1915 

1 )]() 

1917 fptcliminary) 


tiuantity 

i 

Value 

Quantity 

Value 

Ciuantily 

\dlut 

ANIMAT MAITFR 







Animals, live 

Cattle— 

For bretdmg purposes, 
^number 

538 167 

117 513,175 

439 185 

$15 187,593 

374 826 

$13 021 259 

Total dttU do 

318 167 

17 513 175 

439 18> 

15 187 593 

374 S26 

13 021 259 

Horses— 

For breeding purposes, 
number 

Other do 

1 849 
10 801 

$473 138 
501 242 

1 536 
14 020 

$659 022 
959 223 

2 684 

9 'M)0 

$1 056 033 
832 270 

Total horses do 

12 652 

977 3S0 

15 5>6 

1 bl8 245 

12 584 

1 888 303 

Sheep- 

For breeding purposes, 
numlior 

153 317 

533 967 

235 659 

917 502 

160 422 

856 645 

Total sheep do 

153 317 

5>3 967 ! 

235 659 

917 502 

160 422 

045 

Swine do 

All other, Intludmg fowls 

(0 

(>) 

3 254 559 

4 62b 

42 615 
883 121 

5,669 

113 467 
723 195 

Total live animals 


22 279 OSl 


18 649 079 


16 602 859 

Beeswax pounds 

1 564 506 

439 511 

2 140 380 

5)4 .,09 

2 685 982 

894 318 

Dairy produi ts 

Butter do 

Choose do 

Cream gallon-. 

MUk 

3,828 227 
SO 138 520 

2 077 384 

977 262 
9,370 048 
1,800 180 

2 556,787 

712 998 
30 087 999 
1,193,745 

212 370 

7 058 420 
1,042 775 
1,515,354 

623 573 
14 481 514 
743,819 

192,767 
4,465 633 
660 267 
1,746 446 

Total dairy products 


14 704 277 


9 828 919 


7 071 113 

Eggs dozens 

Egg yolks or frozen eggs, 
pounds 

Feathers and downs, crude 
Ostrich 

Other 

3,046,611 

8,571 758 

438776^ 

798,129 

2,183,171 

319,452 

732,666 

6,021,672 

110,638 

921,502 

2,105 497 
52. 654 

1,110,322 

10,317,774 

^”286 

1,732,948 

534,921 

944,205 

Fibers,, animal 

811k- 

Cocoons pounds 

Raw, or as reeled from 
tho cocoon poimds 
Waste... do 

51,495 

26 030,925 
4,070 254 

35,114 

80,631,786 

2,663,658 

197,073 

33,070 902 
8,657,322 

142,743 

119,484,223 

4,706,689 

62,056 

33,868,885 

6,420,482 

54,99.. 

156,085,649 

4,431,164 

Total silk do 

31,052,674 

83,130,557 

41,925,297 

124 333,655 

40 351,423 

160 571,808 


1 Forest products come within the scope of the Department of Agriculture and aro therefore Included in 
alphr letical order in these tables 
> Included in ''All other, Including fowls ” 
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Table 195 .—Agricultural imports of the United States during the 3 years ending 
June 30y 1917 — Continued. 


Article imported. 

“ Year ending June 3^ 

1915 

1910 

1917 (preliminary). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

ANIMAL MATTER—contd. 

Fibers, animjU—Contd. 
Wool, and hjiir of the 
camel, goat, alpaca, 
and like animals— 
Class 1, clothing, 

.pounds.. 

Class 2, combing.do_ 

Class .3, carpet_do_ 

Hair of the Angora goat, 
alpaca, etc. .pounds.. 

Total wool.do_ 

Total animal fibers, 
.pounds.. 

Gelatin.pounds.. 

Glue.do_ 

Honey.gallons.. 

Packing-house products: 
Blood, dried. 

222,017,420 
16,054,694 
65,709, 762 

5,301,563 

$52,008,509 
3,735,158 
10,865,475 

1,633,426 

403,121,585 
13,292,160 
109,268,999 

9,145,278 

1112,145,657 
3,916,708 
23,955,236 

2,463,133 

279,481,501 

17,055,953 

67,672,671 

8,162,093 

$101,502,941 
6,72:^,737 
19,814,386 

3,096,106 

308,0S3,429 

68,242,568 

534,828,022 

142,420,734 

372,372,218 

131,137,170 

339,136,103 

151,373,125 

576,753,319 

266,751,389 

412,723,641 

291,708,978 

2,714,229 
8,705,147 
303,965 

816,521 
824,136 
121,813 

1,600,235 
3,008,485 
221,224 

601,509 
217,033 
97,461 

ril4,667 

6,265,597 

427,660 

369,076 

928,000 

289,317 


227,198 
69 

911,473 


196,600 


389,455 

Bones, cleaned. 




B onesj hoofs, and horns... 



867,242 


987,544 

Bristles— 

Crude, unsortod, 

.pounds.. 

Sorted, bunched, or 
prepared.. .pounds.. 

Total bristles... do_ 

Grease. 




45,466 

4,016,594 

3,336 

3,609,748 

86,374 

3,850,087 

14,960 

3,612,062 

129,460 

4,026,539 

52,536 

4,381,411 

4,tKj2,060 

3,613,084 

3,936,461 

3,627,042 

4,155,900 

4,433,947 


1,146,721 

1,500,666 
744,187 

1,510,608 


030,635 

2,071,429 

988,342 

972,100 


801,973 

2,224,576 

818,298 

1,452,273 

Hair- 

Horse.pounds.. 

Other animal.... .do_ 

Hide cuttings and other 
glue stock.pounds.. 

Hides and skins, other 
than furs— 

Huifalo liides, dry, 

.pounds.. 

Calfskins— 

Dry.do— 

Green or pickled, 

.:...pounds.. 

Cattle hides— 

Dry.do_ 

Green or pickled, 

.pounds.. 

Goatskins— 

Dry.do_ 

Green or pickled, 

.pounds.. 

Horse and ass skins— 

Dry.pounds.. 

Green or pickled, 

.pounds.. 

Kangaroo..do_ 

Sheepskins—* 

Dry.do_ 

Green or pickled, 

.pounds.. 

Other.do— 

Total hides and skins, 
.pounds.. 

.3,541,903 
8,148,570 

0 ) 

6,198,938 
9,692,037 

0 ) 

6,337,754 
6,771,033 

33,639,707 

12,422,803 

15,678,046 

30,288,655 

93,001,127 

241,340,290 

50,713,062 

15,834,101 

5,425,173 

3,800,451 
769,125 

20,886,018 

37,883,520 

10,225,362 

2,325,243 

4,166,617 

6,552,157 

21,424,552 

39,753,213 

13,925,565 

2,263,984 

1,253,001 

399,082 
427,127 

3,063,438 

6,021,432 

1,701,095 

13,003,888 

26,913,217 

37,222,276 

153,339,079 

280,838,092 

86,505,614 

15,151,507 

6,779,726 

11,346,910 

1,219,129 

54,599,884 

46,869,397 

10,890,642 

2,463,270 

7,835,605 

9,071, .349 

37,453,897 

60,606,221 

26,198,246 

2,207,668 

1,236,440 

1,079,284 

722,300 

11,330,341 

7,609,009 

2,167,766 

27,095,228 

33,936,381 

12,399,814 

161,238,620 

225,363,408 

92,425,345 

13,214,962 

12,185,138 

16,486,233 

958,629 

65,283,868 

40,446,730 
10,176,141 

6,125,219 

11,062,856 

4,530,193 

48,714,500 

51,236,153 

61,777.399 

3,642,410 

8,731,868 

2,469,969 

721,764 

17,964,483 

11,626,832 

2,779,983 

538,217,733 

104,177,106 

743,669,860 

168,861,376 

700,207,497 

216,863,609 


^ Not stated. 


> Except sheepskius with the wool on. 





































Imports and Exports of Agricultural Products. 761 

Table 195 .—Agricultural imports of the United States during the S years ending 
June SOf 1916 —Continued. 





Year ending June 30— 



Article Imported. 

1915 

1916 1 

1917 (preliminary). 


Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

ANIMAL MATTER-contd. 







Packing-house products— 
Continued. 

Meat- 

Cured-— 

Bacon an d hams, 

.pounds.. 

Meat prepared or 
preserved.*. 

7,542,446 

11,161,090 

1,193,268 

53,660 

16,942,661 

1,474,422 

2,011,0(>5 

2,561,906 

667,667 

$111,486 

325,381 

12,322 

7,107,949 

1,784,310 
2:14,87:i 

1,486, .395 

190,293 

$46,394 

981,212 

274 

1,613,090 

5.55,646 
280,795 

3,773,082 

Sausage, bologna, 

.pounds.. 

Fresh- 

Beef and veal, 
.pounds.. 

Mutton and lamb, 
.pounds,. 

Pork.do_ 

Other, includijig meat 

209,484 

184,490,750 

15, .528,8.55 
16,2.50,511 

47,287 

71,101,756 

20,2.57,999 

2,169,0S4 

682 

15,217,118 

4,684,131 
1,051,227 





Total meat. 


1 25,39.8,072 


11,062,716 


7,250,493 

Oleo stoaria.pounds.. 

2,424,009 

101,017 

2,944,501 

910, 17S 

81,280 1 
80, 706 1 
3,865,877 

1,113,277 

114,640 
1.3,154 

Sausage casings. 




4,219,235 

Total packing-house 
products. 


142,484,247 


1.8.3,611, .3.51 


239,129,197 

Total animal matter.. 


m, 7^5,28:8 


4.84,007,241 


463,308 

VEGETABLE MATTER. 







Argol.s,or wine lees,pounds.. 
BreadstuiTs. (5fe (trainand 
grain products.) 

Broom com.long tons.. 

28,024,651 

3,09-1,380 

34,721,043 

6,306,246 

23,925,808 

3,824,882 

129 

15,912 

158 

24,043 

30 

4,743 

Cocoa and chocolate: 
Cocoa- 

Crude, leaves and shells 

of_t.pounds... 

Chocolate.do— 

192, .806,6.84 
2,427,661 

22,893,241 

584,915 

243,2:11,939 

2,347,162 

3.5,143,865 
600,377 

338,653,876 

1,829,521 

39,834,279 

55:3,139 

Total cocoa and choc- 
late.pounds.. 

194,734,195 

23,478,156 

245,679,101 

35,804,242 

340,483,397 

40,387,418 

Coffee.do— 

1,118,690,524 

100,705,644 

1,201,104,4^” 

115,485,970 j 

1,319,870,802 

133,184,000 

Coffee substitutes: 

Chicory root— 

Roasted, ground, or 
otherwise prepared, 
pounds. 

765,680 

17,389 

448 

48 

353,271 

37,383 


Total coffee substi¬ 
tutes.pounds.. 

755,680 

17,389 

448 

48 

353,271 

37,383 

Fibers, vegetable: 

Cotton.pounds.. 

Flax.long tons... 

Hemp.do— 

Istle, or Tampico fiber, 
long tons. 

185,204,-579 

4,694 

5,310 

12,300 
8:1,140 
3,860 
51,081 
2,944 
185,764 
6,697 

23,208,960 

1,876,701 

1,156,129 

1,210,466 

4,677,334 

767,509 

9,200,793 

319,936 

20,572,347 

633,802 

232,801,062 

6,939 

6,506 

30,812 

106,322 

5,642 

•78,892 

7,180 

228,610 

9,313 

40,150,342 

3,608,295 

1,642,418 

2,90.5,494 

7,914,782 

1,139,648 

14,066,838 

1,130,995 

25,803,433 

1,348,169 

147,061,635 

7,918 

9,635 

32,680 

112,095 

6,861 

76,766 

7,910 

143,407 

10,747 

40,429,526 

4,236,232 

2,487,4)7 

2,913,414 
9,855,196 
1,671,245 
17,274,455 
1,718,740 
25,931,525 
1,621,474 

Jute and Jute butts.do— 

Kapoc.do...-. 

Manila.do_ 

New Zealand flax..do_ 

Bisal grass.do_ 

Other.do— 

Total vegetable fibers. 


63,028,977 


99,610,404 


. 108,139,284 
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Table 195 .—Agricfiillural imports of the United States during the S years ending 
June so, 1917 —(bntinued. 


Article imported. 


VEGETABLE MATTER—Con. 

Forest products: 

Cinchona bark..pounds.. 
Cork wood or cork bark... 


Dyewoods, and extracts 
of— 

Dyewoods— 
lA)gwood...long tons. 
Other.do_ 

Total dye woods.do.. 

Extracts and decoctions 
of.pounds.. 

Total dyewoods, and 
extracts of. 


Gums— 

Camphor- 

Crude.pounds.. 

Refined.do_ 

Chicle.do_ 

Copal, kauri, and damar 

^unds. 

Gambier, or terra ia- 
ptnica,.pounds.. 

India nibber, gutta 
percha, etc— 

Balata.pounds.. 

Ouayule gum..do_ 

Gutta-joolatong, or 
East Indian gum 

pounds. 

Gutta-percha., do_ 

India-rubber...do_ 

Total india rubber, 
etc.pounds.. 

Shellac.do_ 

Other. 


Total gums. 


Ivory. vegetable,pounds.. 
Naval stores: 

tttine, spirits of, 


Turpei 

gallons. 


Tanning materials: 
Mangrove bark, 

long tons. 

Quebracho, extract of 

pounds. 

Quebracho wood, 

long tons. 

Bumac ground, 

pounds. 

Other. 


Total tanning ma¬ 
terials.. 


Wo^^^ elsewhere spec- 

Brier root or brlerwood 
and i V y or laurel root. 
Chair cane or reed.... 


Year ending June 30— 


1915 


Quantity. Value. 


3,944,549 


55,059 

13,301 


0,191,232 


3,729,207 

l,170,(>(>f) 

0,499,064 

27,450,545 

14,109,490 


2,472,224 

5,111,849 


14,851,204 

1,618,214 

172,008,428 


196,121,979 


24,153,363 


21,059,740 

13,750 

8,096 
120,450,283 
54,955 
13,105,182 


$.501,106 

2,702,895 


742,234 
197,122 


939,356 


202,075 


Quantity. Value 


3,947,320 


134,629 

24,592 


159,221 


5,471,251 


1,003,201 
417,8(U 
2,459,810 

2,821,346 

512,200 


963,384 

1,441,367 


731,995 

230,760 

83,030,209 


86 , .397,765 


3,010 472 
1,581,704 


98,240,419 


510,677 

5,102 

218,952 

3,676,749 

753,981 

.323,448 
370,133 


5,343,263 


334,552 
169,181 


4,574,430 
1 86(», 154 
7,346,909 

44,528,850 

12,819,859 


2,544,405 

2,816,068 


27,868,335 

3,188,449 

267,775,557 


304,182,814 


32,942,115 

19,035 

21,186 

81,501,952 

106,864 

21,542,390 


$777,637 
3,134,884 


3,437,698 

468,669 


3,906,367 


382,880 


4,289,247 


1,236,172 

619,320 

2,829,184 

3,587,020 

928,924 


990,102 

880,813 


1,322,202 

342,220 

155,044,790 


158,680,193 


3,302,825 

2,324,092 


173,413,730 


840,464 
8,189 

582,922 

5,432,468 

1,598,465 

555,276 
668,106 


8,837,297 


457,537 

265,306 


1917 (preliminary). 


Quantity. Value. 


2,531,397 


122,794 


131,689 


2,600,854 


0,884,950 

4,263,815 

7,440,022 

41,443,700 

10,133,625 


3,287,445 

2,854,372 


23,370,389 

2,021,794 

333,373,711 


364,913,711 


51,699,719 

18,661 

10,565 

59,808,734 

73,367 

1,637,023 


3,870,389 


4,137,400 

189,176 


4,326,576 


152,619 


4,479,195 


2,101,239 

1,9?2,361 

3,538,353 

3,402,403 

859,873 


1,649,452 

764,484 

1,044,022 

332,223 

189,328,674 


193,118,855 


7,623,647 

2,012,417 


214,029,138 


1,427,780 


299,897 

5,198,904 

1,274,660 

365,173 

792,064 


7,930,698 


589,607 

235,400 
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Table 195. AgricultutoX imporls of the United States during the 3 years eliding 
June SOf 1917 —Continued. 


Year ending Juno 30— 


Artlclo Imported. 


VEGETABLE MATTER—Con. 

Forest products—Con. 
Wood, not elsewhere 
specified—Con. 
Caulnot woods, 
unsawed— 

Cedar.M feet. 

Mahogany.do_ 

Other. 


Total cabinet woods. 

TA)gs and round timber,! 
M feet. 


Lumber- 

Boards, doals, planks, 
and other sawed 

lumber.M foot. 

Laths.M. 

Shingles.M. 

Other. 


Total lumber. 

Pulp wood— 

Peeled.cords.. 

Rossed.do_ 

Rough.do_ 

Rattan and reeds. 


2;i,507,591 

551,239 
187,047 
247,400 

3,516,460 
1,597,750 
1,458,629 
771,628 
511,682 

All other. 



Totalwood,n.e.s. 


Wood pulp— 
Chemical— 
Bleached.long tons.. 

Unbleached .do_ 

Mechanical.do_| 

Total wood pulp, 
long tons. 


Total forest prod¬ 
ucts. 


Fruits: 

Fresh or dried— 

Bananas. 

Currants.pounds.. 

Dates.do_, 

Figs.do_I 

Grapes.cubic feet. 

Lemons.pounds. 

Olives.gallons.. 

Oranges.pounds. 

Pineapples. 

Raisins.pounds 

Other.. 


Total fresh or dried. 
Prepared or preserv'ed.. 
Total fruits. 


Grain and grain products: 
Grain- 

Corn.bushels. 

Oats.do... 

Wheat.do... 

Total grain_do... 


Quantity. Value. 


15,875 
42,325 


131,544 


fl40,687 

672,023 

,487,116 


100,555 

300,114 

187,253 


587,922 


41,091,585 

30,350,527 

24,949,374 

20,779,730 

1,323,928 


3,622,275 


2,808,806 


S947,313 
2,640,705 
683.757 


4 , 271,775 


1.26.3.641 


1917 (preliminary). 


Quantity. Value. Quantity. Value. 


14,369 
39,855 


150.401 


17,865,582 
1,916,214 
3,104,698 
621,097 


37,402,889 


5,256,724 
11,483,268 
3,141,119 


19,881,111 


165,849,493 


512,960 

209,273 

420,203 

024,495 

523,547 

730,075 

607,903 

50,022 

309,750 

238,958 

431,242 


26,058,428 


9,897,939 

630,722 

426,469 


10,955,130 


1,022,971 


27,081,399 


6,083,385 
200,180 
469,847 


6,843,412 


1,218,416 
771,823 
1, 769,333 


627,290 
164,714 
187,006 


55,760 

264,882 

186,406 


36,754,704 

25,373,029 

31,075,424 

7,153,250 

623,856 


5,938,446 

' 1 , 024 ,’^ 


5,208,497 

665,314 

5,703,078 


11,676,889 


$740,488 
2,781,372 
189.217 


4.011,107 


1.417,859 


23,131,327 
2,207,223 
3,593,69(') 
709, 696 


29,641,942 


12,582 
42,780 


1,175,180 
766,286 
1,924,139 


9.59,732 
282,6.58 
131,359 
720,816 
793,692 


11, 682,007 


3,025,941 
10,693,736 
3,148,173 


639,816 
162, 818 
214,180 


47,767 
381,601 
270,107 


16,867,8,50 


252,851,305 


12,106,158 
1,382,839 
547,433 
315,831 
703,274 
2,062,030 
2,433,304 
89,464 
964,623 
143,750 
1,582,600 


22, .331,306 


954,523 


2,865,003 

302,547 

5,789,321 


8,956,871 


31,661,179 

10,476,534 

2o,485,:i61 

16,479,733 

1,402,446 


$69:i. 673 
2,S8 h,615 
681.562 


4,26(i. 850 


1,270,348 


24,509,908 
2,280,656 
4,568,340 
730,158 


32,089,062 


4,285,2S2 
1,295,957 
1,307,881 
l,171,a52 
689 , 2.14 


47,200,676 


4,723,371 
30,720,219 
7,018,404 


42,461,994 


322,694,497 


5,641,759 

'i,'^,'2i9 


2,267,299 

761,644 

24,138,817 


27,167,760 


12,724,198 
1,056,525 
622,934 
704,164 
1,6.56,609 
2,163,583 
2,338,615 
160.710 
935,906 
234,560 
1,936,561 


24,534 SW 


781,578 


25,315,943 


1,488,529 

473,476 

41,900,498 


43,862,503 
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Table l^^.—Agricullural imports of the United States during the 3 years ending 
June 30,1917 —Continued. 


Year ending June 30— 


Article imported. 


VtGETABLE MATTER—COD. 

Crain and grain produces— 
eon. 

Grain products— 

Bread and biscuit. 

Macaroni, vermicelli, 

etc.pounds,.! 

Meal and flour— 

Wheat flour, barrels. .j 
Other. 


Total groin prod¬ 
ucts. 


Total grain and 
grain products,. 

Hay.long tons. 

H. ns.pounds. 

Indigo.do... 

Licorice root.do... 


Liquors, alcoholic: 

Distilled spirits— 

Brandy_proof galls.. 

Cordials, liqueurs, etc., 


Quantity. Value. 


56,542,i80 

64,200 


<266,079 

3,061,337 

309,742 

2,037,786 


5,674,944 


I 12,518,356 


2U,1S7 

11,661,332 

7,975,709 

65,9.58,501 


228,90t» 

2,778,735 

l,59(i,978 

1,252,989 


proof galls. 

Cm.proof galls.. 

Whisky.do.... 

Other.do_ 

Total distilled spirits, 
proof galls. 


Molt liquors— 

Bottled.gallons.. 

Unbottled.do— 

Total malt liquors, 
gallons. 


W'ines— 

Champagne and other 
sparKling...doz. qts. 

Still wines- 
Bottled.doz. quarts 
U nbottlod.. gallons 


Total still wines. 
Total wines. 


Total alcoholic liq¬ 
uors. 


Malt, barley. (See Grain 
and grain products). 

Malt liquors. (See Liq¬ 
uors, alcoholic.) 

Nursery stock: 

Plants, trees, shrubs, and 
vinos— 

Bulbs, bulbous roots or 
corms, cultivated for 
their flowers or foil- 
m .M. 

Other. 


Total nursery stock.. 


400,203 I 1,636,662 


408,090 
742,4.39 
1,.327,759 
411,230 


858,599 

717,131 

2,641,617 

317,413 


1916 


Quantity. Value. 


21,789,602 

329,905 


<213,400 

1,525,695 

1,689,418 

3,251,976 


6,680,489 


675,701 
6,599,58.3 
41,003,295 


636, ,342 

330,452 
805,749 
1,742,197 
538,759 


15,637,360 


679,412 


144,627 

8,2:15,670 

1,609,571 


1,576,481 

794,5.53 

749,775 

3,677,662 

433,098 


3,289,727 


799,946 

2,551,158 


6, .570,322 1 3,953,499 I 7,231,569 


768,893 

818,505 


3,351,104 


114,630 


626,865 

3,860,273 


265,700 


1,587,398 


2,004,680 


2,273,916 

1,968,687 


4,242,503 


6,247,183 


13,404,603 


2,375,316 

1,376,234 


3,751,560 


872,402 I 
1,740,333 1 


850,913 

605,980 


2,612,735 


546,119 

3,455,766 


231,733 


1,456,803 


3,532,022 


2,197,311 

2,267,561 


4,464,872 


7,996,894 


16,685,356 


2,180,687 

1,608,677 


1917 (preliminary). 


Quantity! Value, 


1,472,503 

174,704 


58,147 
236,849 
1,776,105 
59,400,224 


420,667 

357,311 
263,520 
1,676,151 
397,934 


3,115,483 


632,064 

1,608,113 


2,240,177 


1«5,714 


534,402 

3,167,400 


293,318 


3,689,364 |. 


<148,401 

262,009 

1.458.279 

3.664.279 


5,533,868 


40,396,371 


628,021 

59,291 

3,419,873 

2,190,822 


1,502,845 

002,696 

439,244 

4,40-1,486 

543,620 


7,792,801 


717,653 

682,843 


1,400,496 


3,442,645 


2,485,014 

2,558,086 


5,043,100 


8,485,745 


17,679,132 


2,886,180 

1,060,520 


3,955,700 
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Table 196.— Agricultural imjiorti of the United Stales during the S years ending 
June SOy 1917 —Continued. 


Article imported. 


VEGETABLE MATTER—<!On. 
Nuts: 

Almolui.s— 

Shelled.pounds. 

Unshelled.do.... 

Coconuts, uashelled. 

Coconut meat, broken, or 
copra— 

Not shredded, desic¬ 
cated, or prepared, 

pomids. 

Shredded, desiccated, 
or prepared.pounds 
Cream and Brazil, 

pounds. 

Filberts— 

Shelled.pounds. 

Unshelled.do... 

Peanuts— 

Shelled.do... 

Unshelled.do... 

Walnuts— 

Shelled.do... 

Unshelled.do... 

Other. 


Total nut.s. 


Oilcake.poimds. 

Oils, vegetable: 

Fixed or expres.sed— 
Cocoa butter or buttor- 

ine.pounds. 

Coconut oil.. .pounds. 

Cottonseed.do... 

Flaxseed or linseed, 


Nut oil, or oil of nuts, 
n.e.s.— 

Chinese nut .gallons. 

Peanut.do... 

Olivo for mechanieal 

purposes_gallons. 

Olive, salad.do... 

Palm oil.pounds. 

Palm kernel.do... 

Rapeseod.gallons. 

Soya bean_pounds. 

Other... 


Total fixed or ex¬ 
pressed. 


Volatile or essential— 

Birch and cajepul. 

Lemon.pounds. 

Other. 


Total volatile or es¬ 
sential. 


Total ve.'jetable oils.. 
Opium, crude.pounds. 


1915 


Quantity. Value. 


12,208,551 

4,902,713 


90,548,715 

6,930,212 

16,172,581 

1,973,192 
11,717,370 

9,643,691 

14,540,982 

11,107,490 

22,338,348 


21,188,658 


150,378 
63,135,428 
15,162,361 

635,291 


4,940,330 

852,905 

653,064 

6,710,967 

31,485,661 

4,9a5,8.52 

1,498.642 

19,206,621 


677,596 


484,027 


13,100,428 
499,1.51 
1,693,517 


3,397,657 

432,993 

878,272 

275,026 

949,099 

333,980 

490,779 

2,322,754 

1,661,473 

895,803 


Year ending Jimc 30— 
1910 


Quantity. Value. 


13,667,766 

2,929,1.55 


110,077,841^ 

8,53.5,725 

H; 798,912 

l,m,91.5 

9,785,545 

19, .392,832 
9,020,848 

14,228,714 

22,6:10,220 


16,8.30,932 


219,635 37,645,777 


42,185 

6,430,681 

728,961 

248,403 


1,733,264 

681,150 


450, 

8,226, 

2,02.5, 

446, 

786, 

899, 

212 , 


21,810,273 


600,642 

2,370,364 


2,971,006 


24,781,279 


2,445,006 


400,371 
66,007,-560 
17,180,642 

50,148 


4,968,262 

1,475,123 

884,944 

7,224.431 

40.496,731 

6,760,928 

2,561,244 

98,119,695 


643,857 


146,658 


$.3,70(J,298 
272, SI .5 
1,876,966 


4,551,427 

698, .3.57 

917,613 

230,8.54 
819,508 

722, a39 


3,157,a33 
1,899,012 
1,996, .596 


1917 (preliminary). 
Quantity. I Value. 


18,413,225 

.5,010,833 


21,172,417 


408,808 


129,654 

6,047,183 

915,972 

33,295 


1,977,82:1 

818,283 

684.896 
9,746,072 
2,885, .59.5 
512.666 
1.426,659 
6.128.200 
516,500 


30.82:1,398 


22,175 
441,910 
2,645,571 


3,109,656 


33,933,054 


879,609 


247,036,099 

9,743,024 

14,627,742 

2,a58,732 
11,181, .301 

27,180,748 

7,806,012 

1.3,0.58,518 
2.5, t566,844 


62,671,86(5 


166,172 

79,223,398 

13,703,126 

110,808 


6,864,116 
3 026,188 

651,018 
7, .533,149 
36,074.059 
1,8.57,038 
1.084,905 
162,690,235 


449,735 


$4,621,100 
548,826 
2,587,535 


12,515,712 

727,424 

712,433 

487,021 

1,354,257 

1,193,364 

339,811 

3,713, .340 
2,497,4.54 
1, .560,737 


32,865,014 


6M,871 


56,564 

9,132,095 

1,039,080 

76,530 


4,046,132 

2,036,592 

615,350 

10,502,671 

3,316,417 

197,237 

645,090 

11,410.606 

474,390 


43,547,754 


373,933 
8,088,177 


3,445,412 


40,993,166 


86,812 


843,418 
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Tat?i k 1!)5 .—Agricultural imports of the United States during the S years ending 
June 30, 1917—Conimued. 


Year ending Juno 30— 


Article Imported. 

1915 

1910 

1917 (preliminary). 


Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

VEGETABLE MATTER—COTl. 







Rice, rice meal, etc.- 




1 



Rice- 







(’loaned.pounds.. 

Incleanod, including 

112 118,326 

12,655,739 

121,023,906 

$2,867,453 

97,453,086 

12,736,702 

p.iddv.pounds.. 

Rice flour, rice meal, 

90,211,834 

2,340,968 

87,671,332 

2,215,273 

80,806,798 

2,290,173 

and broken rue, 
poimds. 

74,831,312 

1,307,509 

55,628,767 

1,010,885 

37,730,024 

747,922 


Total rict‘, etc., 







pounds. 

277.191.472 

6.304.216 

264.324,005 

6,093,611 

216,048,858 

6*773,797 

Sago, tapioca, etc. 


1.434.219 


2,226,697 


3,712,956 





Scc<is: 







Castor lieans or seeds, 


1 





bushels. 

924,004 

1 993,677 

1,071,963 

1,555,899 

766,857 

1,184,985 

Clover— 


Red.pounds.. 

Other.do 

8,749.757 
15,406,954 

1,072.468 
1,162,810 

33,476,401 

8,363,360 

4,918,171 

822,572 

6,971,267 

12,200,892 

936,092 

1,669.782 

Flaxseed or linset'd, 

bushels. 

10.666,215 

34,690,259 

13,374,536 

1,384,372 

14,679.233 

20,220,921 
698,030 1 

12,398,988 

9,187,013 

25,149.669 

849,630 

Crass scod,n.e.s .pounds.. 

8,790,920 1 

Sugar beet.do_ 

Other. 

15,882,661 

1.409,973 

3,657,084 

9,042,490 

1,080,788 

4,324,779 

14,469,774 

1,684,867 

4,504,640 





Total seeds. 


23,054.820 


33,671,700 


35,879,665 





Splices: 







unground— 

Cassia, or cassia vera, 







poimds. 

5,786,324 

357,071 

9,707,982 

023,478 

8,744,044 

740,846 

Ginger root, not pre- 

.served.pounds.. 

Pepper, black or white. 

3.127,722 

1 

150,515 

7,322,399 

540,007 

2,590,279 

243,962 

poimds. 

1 30.267,384 

3.086,782 

37,389,324 

4,505,380 

23,961,906 

3,636,049 

Oihor.pounds.. 

1 0,438 

387 







Total unground, 







pound.s. 

39,187,868 

3,594,756 

54,419,705 

5,668,865 

35,296,289 

4,620,857 



Ground.pounds.. 

20,902,214 

2,332,604 

28,098,084 

3,279,864 

23,220.288 

3,123,286 

Total spices_do_ 

00,090,082 

5,927,369 

82,617,789 

8,948,729 

68,616,677 

7,744,143 

Spirits, distilled. {See 

Lioiions, alcoholic.) 

Staren.pounds.. 







13,233,383 

343,805 

2,467,038 

123,838 

20,647,803 

973,630 

Sugar and mola.sses: 







Molasses.gallons.. 

70,839,023 

1,963,505 

86,716,673 

3,775,894 

110,237,888 

10,046,571 

Siwar— 

Raw— 







Beet.pounds.. 

877,623 

29,386 

2,060 

174 

28,847 

5,329,687,360 

1,443 

Cane.do_ 

Maple sugar and 

5,418,630,482 

173,837,646 

5,631;272,766 

208,572,800 

230,674,221 

sirup.pounds.. 

1,473,762 

126,671 

1,886,033 

196,335 

3,129,647 

870,080 

Total raw..do.... 

6,420,981,867 

173,992,603 

5,633,161,749 

208,769.399 

5,332,746,854 

230,945,694 

Total sugar and 


175,966,108 





molasses. 



212,545,293 


241,892,266 

Tea.pounds.. 

Tea, waste., etc., for manu¬ 

96,987,942 

17,612,619 

109,865,085 

20,609,857 

103,364,410 

19,265,264 

facturing.pounds.. 

4,230,456 

137,166 

4,794,542 

200,115 

7,975,343 

494,260 
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Table 195. Agricultural imports of the United States during the 3 years ending 
June 50, 1917—ConUmiod. 


Yoar eudInK Jrno 30— 


Article imported. 

1915 

1916 

1917 (preliminary). 


Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

VEGETABLE MATTER—COn. 







Tobacco: 

TiOiif— 

Wrapper.pounds.. 

Filler and other leaf, 
pounds. 

7,24i;i78 

19,267,044 

17,893, .526 

5,070,308 

43.007 648 

$7,246,942 

17,382.2.5.3 

3,941.936 

42.194.411 

$.5,298,995 

20.182.984 

Total tobacco, 
pounds. 

45.809,213 

27.160, .570 

48,077,9.56 

24.629.195 

46. i:i6 347 

25.481.979 

Vanilla beans.pounds.. 

8KS, 569 

1.86.3. .515 

914,386 

1,697, .543 

799.893 

”l. 6627578 

Vegetables: 

Fresh and dried- 

beans.bushels.. 

Onions.do_ 

Peas, dried.do_ 

Potatoes.do_ 

Other. 

90.5,647 
829,177 
646.903 
270,942 

1,461,917 
657,374 
1,305,633 
274.915 
1.350,101 

662,7.59 
815.872 
940. .321 
209,532 

1.288.034 
719,150 
2,868.683 
331,814 
1.907.879 

3.717,993 

1.7,57.918 

1.163.021 

3,079,025 

12.1.37.018 
1.82(1 390 
3.035.0.5? 
4.705 812 
2.668, .321 





Total fresh and dried. 


6,049.940 


7.145. .560 


24..366 629 




_ 

Prepared oi preserved— 
Mushrooms.. .pounds.. 
Pickles and sauces. 

6,195,819 

885.653 
839.916 

4,313,095 

98.5.408 
515,018 

4.384,788 

1,46;M64 
1,179 9.59 

Other. 


2.5.54.223 


2.16.5 377 


2.141.137 





Total prepared or pre¬ 
served. 


4.279,792 


3.00.5.8.33 


4.781.200 






Total vegetables. . . 


9,329,732 


10.811,393 


1,50.889 







Vinegar.gallons.. 

Wax, vegetable.. .pounds.. 
Wines. (See Liquors, alco¬ 
holic.) 

249.7)45 

6,634,809 

73,361 

1,012,402 

2.34..396 
9,727,312 

7fl, 308 
1,.580.530 

2(«,.504 
7,216.103 

8.8,037 
1.739,199 

Total vegetable mat¬ 
ter, including forest 
products. 


739,850,499 

574,001.006 


968,.548,894 


1,166,032,420 

Total \^getable mat¬ 
ter, excluding forest 
products. 



705.697..5S9 


1 843,337.923 


_ ^ _ _ 



Total agricultural im¬ 
ports, including for¬ 
est products. 


1,076,635,782 

910,786,289 


1,442,556,135 

1,189,704,830 


1,726,495,728 

1,403,801,231 

1 

Total agnculhiral inv 
ports,exciudlng for¬ 
est products. 







1 . 
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Table 196 . —Agricultural exports (domestic) oj the United States during the S years end¬ 
ing June SO, 1917. 


Article exported. 


ANIMAL MATTER. 

Animals, live: 

Cattle.number.. 

Horst*s.do.... 

Mules.do_ 

Sheep.do_ 

Swine.do_ 

Others (including fowls).. 

Total live animals..,. 

Beeswax.pounds.. 

Dairy products: 

Butter.do_ 

Chec.se.do... 

Milk- 

Condensed.do— 

Other, iucluding cream. 

Total dairy products, 
pounds. 


Eggs.dozens.. 

Egg volks. 

Feathers. 

Fibers, animal: 

Silk waste.pounds.. 

Wool.do.... 

Total animal fillers... 

Glue.pounds.. 

Honey. 

Packing-house products: 
Beef - 

Canned.pounds.. 

Cured or pickled.do— 

Fre.sh.do— 

Oils—oleo oil...-do- 

Oleomargarine.. .do— 
Tallow.do*'... 

Total beef.do— 

Bones, and manufactures 

of. 

Grease .grease scraps, and 
all soap Stock- 

Lubricating. 

Soap stock. 

Hair. 

Hides and skins, other 


than furs - 

Calfskin.s.pounds.. 

Cattle hides.do— 

Horse.do— 

Other.do_ 


Total.do— 


Hoofs, horns, and horn 
tips, strips, and waste.. 
Lard compounds, 

pounds. 

Meat, canned, n. e. s. 

Mutton.pounds.. 

Oils, animal, n. e. s., 
gallons. 


Canned.pounds.. 


Year ending Juno 30— 


Quantity. Value. 


5,4S4 
289,340 
65,788 
47,21.3 
7,799 


9,850,704 
55,362,917 

37,2'i5,627 


32,285 

8,158,300 

«,190,.‘)85 


2,874,225 


7.5,243,261 
31,874,743 
170,440,934 
80,481,946 
5,252,183 
20,239,988 


383,533,055 


. 1,074,529 
21,135,730 
605,054 
2,117,867 


24,933,180 


69,980,614 


3,877,413 

669,197 


$702,847 

64,046,534 

12,726,143 

182,278 

93,067 

202,817 


77,963,686 


57.971 


2,392,480 

8,463,174 

3,066,642 
34:}, 583 


14,265,879 


6,00:}, 764 
88,866 
281,806 


8,403 

2,216,187 


2,224,590 


298,136 

114,038 


11,973,530 

3,382,670 

21,731,633 

9,341,188 

617,035 

1,386,446 


48,432,501 


34,796 


2,384,396 

4,266,097 

1,402,189 


248,547 

4,013,172 

67,798 

366,207 


4,685,724 


16,182 

6,045,762 

2,192,464 

448,221 

406,635 


4,644,418 I 745,928 


Quantity. Value. 


21,287 

357,553 

111,915 

62,278 

22,048 


$2,378,248 
'73,531,146 
22,960,312 
2:}l,6,35 
238,718 
331,337 


147,772 


13,487,481 

44,394,301 

159,577,620 


26,390,206 


76,596 

4,418,915 


4,495,511 


4,946,228 


60,803,765 

38,114,682 

231,214,000 

102,645,914 

5,426,221 

16,288,743 


444,’493,325 


1,674,369 

13,284,190 

266,743 

1,966,717 


17,092,019 


52,843,311 


5,552,918 

666,687 


9,610,732 


99,671,296 


48,262 


3, .590,105 
7,430,089 

12,712,952 

524,426 


24,257,572 


6,134,441 

210,265 

312,113 


64,017 

2,264,320 


2,318,337 


53l,:}29 

252,487 


9,439,066 

4,034,195 

28,885,999 

12,469,116 

640,480 

1,326,472 


66,795,327 


67,636 


3,994,436 

3,156,668 

2,038,838 


469,632 

2,9.38,925 

34,481 

432,208 


3,875,251 


37,668 

6,147,434 

2,835,005 

696,882 

492,964 


1,815,586 


1917 (preliminary). 


Quantity. Value, 


13,387 
278,674 
136,689 
58,752 
21,936 


383,722 


26.835,092 

66,087,213 

259,102,213 


24,946,424 


21,782 
2,14H,360 


2,170,132 


4,048,104 


67,676,725 
68,693,667 
197,181,101 
67,113,421 
6,651,267 
15,256,844 


411,473,026 


1,374,038 

7,434,961 

179,704 

1,077,332 


10,066,035 


56,279,393 


3,196,676 


5,898,126 


$949,503 

69,525,329 

27,800,864 

367,477 

347,951 

391,840 


89,382,964 


131,698 


8,749,170 

15,244,364 

25,129,083 

28.3,467 


49,406,984 


7,670,411 

72,491 

368,862 


13,418 

1,230,206 


1,243,714 


515,320 

736,139 


16,966,030 

6,728,350 

26,277,271 

11,067,605 

901,659 

1,805,743 


63,746,667 


103,477 

2,811,998 

3,406,152 

1,451,354 


649,459 

2,066,367 

32,900 

366,002 


3,014,718 


30,804 

8,269,844 

4,322,280 

481,628 

398,114 


1,645,605 
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Table 196. AgrieiUtural exports (doinestic) of the United Slates during the S years end¬ 
ing June SO, /517—Continued: 


Article exported. 


ANIMAL 1 ATTER—contd. 

Packing-house producte—l 
Continued. 

Pork—C 'ntlnued. 

Cured— 

Bacoi.pounds.. 

Hams and shoulders, 

pounds. 

Salted or pickled, 
poim> s.. 


T 0.a 1 cured, 
pounds. 


Fresh.do.. 

Lard.do— 

Lard, nculral_do_ 

Oils—lard oil. -gallons,. 

Total pork. 


Sausage and sausage 
meats 

Canned.pounds. 

Other.do... 

Sausage casings_do_ 

Stearin.do... 

Allot^r. 


Total packing-house 
produ<*is. 


Poultry and game. 

Silk waste. (See Fibers, 
animal.) 

Wool. (See Fibers, ani¬ 
mal.) 

Total animal matter. 

VEGETABLE MATTER. 

BreadstuHs. (See Grain 
and grain products.) 

Broom com.long tons. 

Cocoa, ground or prepared, 
and chocolate. 


Coffee: 

Green or raw.. .pounds.. 
Roasted or prepared, 
pounds. 


Total coffee..’. .do— 
Cotton: 

Sea Island. 

Upland.. 


Vpounds..j 

/bales_ 

■Ipoimds..! 

Voters. 

Total cotton... do. 

Flavoring extracts and fruit 

Juices. 

Flowers, out.. 

F(uest products: 

Bark, and extract of, for 
tanning— 

Bark It!:... long tons..I 

kCtSOI. 


Bark, extracts 
Total bark, etc.. 


Year ending Juno 30— 


Quantity. Value. 


346,718,227 

203,701,114 

4ri,fi5.’),n74 


596,0* 1,915 


3,908,193 

475,531,908 

26,021,0.54 

18^1,019 


1,821,9.58 

5,18.3,52.5 

30,818,551 

11,457,907 


3,764 


49,177,146 
2,421,664 


5l,598,81(M 


.3m 


2,437,602 

8,201,189 

4,288,295,926 

218,960 

112,844,971 


4,403,578,499 


47,326,129 

29,049,931 

4,911,307 


81,287, 167 


473,801 
52,440,133 
3,022,321 
111,637 


138,081,187 


307,726 

846,661 

4,859,815 

1,08.3,665 

2,412,842 


217,904,852 


1,187,771 


319,381,358 


368,051 

1,934,166 


6,841,575 

461,030 


7,303,605 


484,465 
►372,068,490 
3,666,017 


376,217,972 


136,742 

56,698 


21,424 

2,226,457 


2,247,881 


Quantity. Value. 


.579,80S,7S»\ 
282,208,611 
6:), 460,7131 


478,1101 



6, .823,086 
8,590,236 
14,708,893 
13,062,247 


3,698 


35,333,483 

1,860,800 


37,194,283 


78,61.5,616 

40,803,022 

0,752,356 


126,170,994] 


7,.52.3,408 
47,634,376 
4,046,39^ 
309,83(.l 


187,500,59' 


1,269,866 

1,7.12,231' 

2,867 

l,461,6fd 

5,08:i,8<‘.2i 


2?J,053,607 


1,561,398 


414,351,177 


454,749 

1,668,657 


6,361,055 

378,268 


5,739,323 



3,084,070,125 


6,226 


374,186,247| 


466,914 

86,407 


123,675 

5,902,799 


6,026,474 


1917 (preliminary). 


Quantity. Value. 


667,150,061 

266,655,581 

47,001,621 


980,813,26.3 


50,429,275 

411,787,521 

17,548,269 

331,269 


6,294,950 

9,134,471 

6,117,560 

12,9'36,357 


42,970,681 

2,151,226 


45,121,807 


117,221,683 

60,474,041 

6,942,186 


174,037,910 

8,8^7on 

77,012,8.30 
3,164,172 
322,813 


205,658,343 


1,311,320 
2,441,510 
1,741,969 
1,798,317 
3,960,566 


364,9.56,849 
'~~i7327,348 


515,712,770 


684,673 

3,461,518 


6,412,480 

436,519 


6,849,005 


2,311 
943,864 
, 5,470,160 

12,850,149,189 
474,704 
236,974,152 


3.088,067,205 


1,85(N 


^ 458,728 

►^18,530,999 
► 24,110,815 


543,100,542 


581,573 

105,692 


49,907 

3,908,573 


8,058,480 


291»0«—TBK 1017-49 
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Table 196 . —Agricultural exports (domestic) of the United States during the 3 years end- 
*ing June SO, 1917 —Continued. 


Article exported. 

Year ending June 30— 

1915 

1916 

1917 (preliminary). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

VEGETABLE MATTER-COTl.^ 

Forest prodiiPts—I'ontd. 


sia^ooo 

.36,738 


$94,096 

54,720 


$155,470 

82,881 





Naval stores— 

Rosin.barrels.. 

Tar, turpentine, and 

pitch.barrels.. 

Turpentino, spirits of, 
gallons. 




1,372,316 

239,661 

9,461,120 

6,220,321 

430,612 

4,476,306 

1,571,279 

67,963 

9,310,268 

8, .874,313 

291,731 

4,337,663 

1,6.34,430 

ia3,655 

8,833,972 

10,731,972 

566,896 

4,308,443 



11,127,239 


13,.5a3,607 


15,607,311 

Wood- 

Logs— 

Hickory.M foot.. 

Oak.do— 

Walnut.do — 

Other.do— 

Total.do— 

Lumber- 

Boards, deals, and 
planks— 

Cyprus.M feet.. 

Fir.do.... 

(him.do_ 

Oak.do— 

Pine- 

White.do— 

Yellow— 

Pitch pine, 
M feet. 




2,020 
226 
1,090 
41,175 

73,786 

10,563 

78,338 

720,836 

2,294 

2,019 

1,083 

38,996 

75,888 

.5;<,668 

88,255 

757,761 

257 

842 

1,604 

48,5:13 

13,334 

27,814 

167,350 

784,1.51 

44,611 

883,52:1 

44,392 

976,672 

51,236 

992,649 

10,078 
368,886 
24,688 

97.397 

18.398 

403,254 

5,261 

49,716 
19,891 
36,419 
15,610 
79,707 

319,065 

4,2.51,620 

715,756 

4,870,864 

662,786 

7,565,272 

160,219 

1,123,212 

962,248 

1,102,532 

462,087 

2,925,984 

10,621 

268,455 

32,186 

98,990 

34,267 

604,926 

2,186 

47,276 
23,356 
38,739 
37, .332 
79,099 

366,610 

2,964,948 

069,338 

4,666,627 

1,140,247 

9,149,824 

79,147 

1,156,439 

1,044,883 

1,169,975 

1,612,802 

3,649,360 

8,589 
291,137 
19,295 
64,183 

25,623 

403,186 

3,042 

64,915 

7,339 

23,398 

67,895 

88,397 

284,241 

3,771,887 

548,622 

2,335,789 

957,902 

8,332,967 

66,028 

1,.539,668 
324,666 
736,643 
3,154,836 
5,050,343 

Short-leaf pine, 
M feet. 

Other pine, 
M foot .I 

Poplar.M feet.. 

Redwood_do— 

Spruce.do— 

Other.do— 

Total.do— 

Joists and scantling, 
M feet. 

1,129,205 

25,121,645 

1,177,331 

27,969,090 

1,044,999 

27,109,582 

6,007 

3,874,298 

11,291 

103.466 

2,036,200 

30,578 





Railroad ties, 
number. 

4,094,205 

20,500 

2,439,094 

55,604 

3,936,107 i 
26,212 ' 

2,369,834 

94,456 

Shingles.M.. 

Shooks— 

Box.numlier.. 

Other.do— 

Total Shooks, 
.number.. 

Staves and heading— 
Hfuuling . 

11,682,495 

620,043 

1,303,127 

1,024,093 

1 

611,556 

1,908,643 
1,126,689 

1 

10,070,343 

2,029,323 

2,304,347 

12,302,538 

2,327,220 

1 

3,034,332 

1 

4,333,670 


268,670 

2,481,592 


288,687 

3,529,181 


287,174 

3,919,562 

Staves.... number.. 

Total staves and 

hMullng. 

39,297,268 

87,637,6i6 

61,4M,^ 


2,740,282 


3,817,768 


4,206,736 

Other . 





1,650,700 i 


3,393,448 


2,896,375 

Total number... .j 





34,010,121 


40,709,336 


41,010,653 






1 Not stated. 
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Tablb ViS,-—Agricultural exports of the United States during the 3 years ending 
^ June 30f 1917 —Continued. 


Article exported. 

Year ending June 30— 

1915 

1916 

1917 (preliminary). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

VEGETABLE MATTER—OOIl. 

Forest products—Contd. 

W ooa—Conlinued. 
Timber— 

Hewn.Mfeet . 

Sawed— 

Pitch pine...do_ 

Other.do_ 

Total timber, 

6 ,ns 

159,064 

S,G07 

163,106 

2,785,379 
229,191 

9,628 

17.5,763 
1.5, SI 4 

252,576 

3,473,686 

310.315 

7,615 

149,529 

27,515 

214,267 

3,369,566 
628,702 

173,7S9 

3,177,976 

201,205 

4,066,607 

184,689 

4,212, .595 

All other, including 
flrewoixl. 


156,234 


104,.532 


203,532 

Total wood. 





38,227,8.54 


45,916,017 


46,419,429 

Wood alcohol....gallons.. 
Wood pulp.poimds.. 

Total forest products. 

Fruits: 

Fresh or dried— 

Apples, dried, pounds. 
Apples, fresh, .barrels.. 
Apricots, dried, 
pounds. 



”"“914,^374' 

18,838,400 

438,816 

360,969 

1,472^^258 

‘.35,991 

^ 857.161 
l,7a3,374 

82.),.'’,84 
‘26,056 

616,939 

2,018,974 


52,553,536 


68,155,479 


Ss,889,484 

42,589,169 

2,351,501 

23,764,342 

'“'l22,9i4‘ 

1,759,405 

14,464,055 

3,270,658 

8,087,466 

2,241,061 

535,479 

372,781 

3,851,013 

834,813 

992,497 

3,274,197 

1,718,547 

2,717,449 

16,219,174 
1,466,321 

23,939,790 

1,304,224 

6,618,772 

2,168,808 
639,476 
493,919 
3,690,080 

893,587 

691,732 

3,975,396 

6,407,219 

3,261,109 

10,530,474 

1,7.39,997 

9,843,719 

803,617 

7,978,636 

1,298,176 

823,974 

626,270 

4,397,120 

603,620 

1,356,259 

4,934,329 

4,409,639 

3,610,365 

nerrifls 

lemons.boxes. 

Oranges.do... 

Peaches, dried, 
pounds. 

175,070 

1,575,042 

13,739,342 

174,938 

1,860,692 

8,187,688 

Pears, fresh . .. 

Prunes.pounds.. 

Raisins.do_ 

Other . 

43,178,892 
24,845,414 

57,422,827 

76,014,763 

59,645,141 

51,992,614 

Total fresh or dried... 





27,895,961 


28,044,322 


30,841,905 

Preserved— 

(yftnnfid . 


6,064,765 

269,180 


7,a'i0,061 

978,568 


6,137,695 
673,6(K) 

Other . 




Total preserved. 





6,333,945 


8,028,629 


6,811,255 

Tntal fnilts 


34,229,906 


36,072,951 


37,653,160 

Ginseng.pounds.. 

Glucose and grape sugar: 

Glucose.pounds.. 

Grape sugar.do.... 

Grain and grain products: 
Grain- 

Barley.bushels.. 

Buckwheat.do_ 

Com.do— 

Oats.do— 

Rye.do— 

Wheat.do.... 

Total grain.do— 

Grain products— 

Bran and middlings, 
long tons. 




103,184 

'125,434,878 

33,027,630 

910,931 

3,103,561 

781,672 

256,0^ 

148,523,098 

37,883,084 

Pl,697;^ 

3,772,860 
962,101 

198,483 

170,025,606 

44,997,709 

1,386,208 

5,960,586 

1,400,645 

26,754,522 

413,643 

48,786,291 

96,800,551 

12,544,888 

250,642,533 

18,184,079 

396,987 

30,339,064 

57,460,964 

14,733,409 

333,552,226 

27,478,160 

616,304 

38,217,012 

05,918,884 

14,532,437 

173,274,016 

20,663,533 

481,014 

30,780,887 

47,985,790 

15,374,499 

215,532,681 

16,381,077 

260,098 

64,720,742 

88,944,401 

13,260,043 

149,837,427 

10,027,032 

350,587 

72,497,204 

55,084,981 

21,694,666 

298,179,725 

444,051,428 

463,675,720 

349,930,812 

330,818,404 

333,403,788 

466,784,196 

11,426 

320,425 

14,613 

432,288 

7,427 

279,617 


1 Img tons (2,240 pounds). 
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Table 196 .—Agricultural exports (domestic) of the United States during the 3 years 
ending June 30,1917 —Continued. 


Article exported. 


VKtJETABLE MATTER—COn. 

Grain f nd grain products — 
Continued. 

Grain products—Cont’d. 
Breadstuff prepa¬ 
rations— 

Bread and biscuit, 

poimds. 

Other. 

Total breadstuff 
preparations... 

Distillers’ and brewers’ 
grams and malt 

sprouts_long tons.. 

Malt.bushels.. 

Meal and flour— 

Corn meal...barrels.. 

OtTtmoal_ poimds. . 

Rye flour... .barrels.. 
Wheat flour...do_ 

Total meal and 
flour. 

Mill feed—long tons.. 
All other. 


Total grain products. 

Total grain and grain 
products. 


Hay.long tons.. 

Hops.pounds.. 


Hard compounds. (See 
Meat and meat products.) 
Liquors, alcoholic: 

Distilled spirits— 

Alcohol, including co¬ 
logne spirits, proof 

gallons. 

Rum—proof gallons.. 

Whisky- 

Bourbon.do.... 

Rye.do— 

Total whisky .do_ 

Other.do_ 

Total distilled spirits, 
proof gallons. 

Malt liquors— 

Bottled..dozen quarts.. 
Unbottled.gallons.. 

Total malt liquors.... 

Wines.gallons.. 

Total alcoholic liq¬ 
uors. 

Malt. (See Grain and 
grain products.) 

Malt liquors. (Bee Liq¬ 
uors, alcoholio.) 


Year ending June 3(1— 


1015 

1916 

1917 (preliminary). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

11,687,452 

$702,509 

4,300,809 

11,403,079 

$7.87,685 

5,074,983 

11,743,095 

$1,115,359 

7,702,668 





5,009,408 


5,862,668 


8,818,027 




7,590 
2,153,0(10 

177,987 

2,301,535 

1,633 

3,682,248 

47,448 

3,KS1,700 

1,505 

4,330,297 

47,809 

5,868,787 

■ 470,603 
68,394,979 
80,315 
16,182,766 

1,923,214 

2,416,068 

416,182 

94,869,343 

419,979 

54,748,747 

119,619 

15,520,669 

1,601,258 

1,885,622 

646,941 

87,337,805 

608,113 

110,911,469 

73,914 

11,942,605 

2,757,326 

4,491,303 

625,347 

93,202,069 


90,624,807 


91,471,626 


100,976,045 




23,469 

787,048 

1,045,396 

25,602 

801,954 

1,293,991 

46,116 

1,693,842 

1,133,586 





109,275,006 


103,789,875 


118,817,713 





572,951,336 

.1434,608,279 


685,601,908 

105,*508* 
16,210,443 

1,980,297 

3,948,020 

178,336 

22,409,818 

3,267,028 

4,386,929 

85,529 

4,874,876 

1,686,836 

776,021 

200,456 

1,240,804 

108,986 

1,688,562 

24,433,243 

1,686,900 

. . . 

8,784,742 

1,887,387 

61,944,062 

1,371,228 

16,027,867 

1,621,660 

34,823 

80,664 

69,497 

168,386 

88,802 

124,700 

113,863 

266,879 

69,611 

139,619 

73,942 

249,560 

121,387 

237,883 

213,692 

822,743 

199,230 

323,492 

30,152 

46,699 

60,259 

67,595 

616,113 

' 627,675 

1,602,798 

1,982,019 

26,283,994 

11,062,386 

54,029,633 

18,500,493 

696,090 

246,494 

1 ,010,222 
, 71,890 

674,746 

328,229 

969,071 

96,556 

966,085 
. 254,685 

1,377,098 

64,932 


1,082,112 


1,064,027 


1,442,030 




819,310 

’ 332,369 

1,133,274 

460,698 

2,250,187 

933,427 


3,390,500 


13,577,611 

... 

20,875,960 

i 





\ 
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Table l^^.—^Agriculiural exports of the United States during the 3 years ending 
June SO, 1917 —Continued. 


Aillcle exported. 


VEGETABLE MATTER—COIl. 

Malt sprouts. (See Grain 
and grain products.) 
Nursery stock.. 


Nuts: 

Peanuts.pounds. 

Other. 


Total nuts. 


Oil cake and oil-cako meal: 

Corn.pounds. 

Cottonseed: 

Cake.do... 

Meal.do... 

Flaxseed or linseed .do... 
Other.do... 

Total.do... 

Oils, vegetable: 

Fixed or expres.sed— 

Corn.pounds. 

Cottonseed.do... 

Linseed.gallons. 

Other. 


Total fixed or ex- 


Volatlle, or essential 
Pci 
OtJ 


Peppeimint. .pounds. 
,nor. 


Total volatile, or es¬ 
sential. 


Total vegetable oils. 

Rice, rice meal, etc.: 

Rice.pounds. 

Rice bran, meal, and 

polish.pounds. 

Ru:e hulls. 


Total.. 


Roots, herbs, and barks, 
n. e. s. 


Seeds: 

Cotton seed.pounds. 

Flaxseed, or linseed, 
_ bushels. 


Grass and clover seed— 

Clover.pounds. 

Timothy.do... 

Other.do... 

Total grass and clo¬ 
ver s^...pounds. 

, All other seeds.— 

Total seeds. 


Spices. 

Spirits, distilled. 
Liquors, alcoholic.) 


(See 


Year ending Jun® 30— 


Quantity. Value 


5,875,076 


45,026,125 

1,222.699,889 
256,36.5,126 
524,794,434 
9,900,878 


2,058,786,452 


17,789,635 

318,3()6,525 

1,212,133 


184,981 


75,448,635 

2,031,430 


6,314,439 

4,145 


9,760,064 

17,333,144 

4,342,926 


31,426,134 


1170,218 


325,725 

377,486 


703,211 


798,206 

15,432,126 
3,474,244 
9, (MS, 061 
126,414 


28,879,051 


1,302,159 

21,872,948 

660,089 

1,198,852 


25,034,048 

384,593 
413, m 


797,697 

25,831,745 

3,158,335 

15,541 

5,122 


3,178,998 


470,090 

94,237 

9,748 


1,563,304 

1,153,066 

451,595 


Quantity. Value, 


8,6d&,430 


18,996,490 

980,66^,572 
76,556., 997 
640,916,196 
28,870,367 


jJ,746,010,622 


8,967,820 

266,512,0.57 

714,120 


154,096 


120,695,213 

1,272,252 


2,476,907 

2,614 


7,116,220 

13,010,257 

3,613,026 


24,339,503 


1203,671 


4.50,765 

441,512 

892,277 


297,041 

14,749,489 
1,169,478 
11,935,129 
410,1(6 


8,6C.l,30:i 


770,076 
22,65.8,61(' 
478.2‘U 
2,230,002 


26,136,919 


323,070 

705,037 


1,028,107 

27,165,026 

4,912,373 

10,371 

857 


768,977 

37,811 

6,501 


1,294,944 

1,038,301 

401,925 


2,735,170 

769,026 


3,538,508 

260,827 


1917 (preliminary). 


Quantity. Value, 


22,413,297 


15,739,812 

864,862,375 

285,297,316 

6:i6,97(‘.,4l9 

21,5.58,676 


,724,4.34,698 


8,779,760 

158,985,642 

1,201,746 


100,332 


$219,618 


1,336,638 

404,399 


1,741,037 


289,793 

15,059,920 

5,286,091 

10,2.52,^.55 

398,681 


31,286,840 


998,105 

19,878,658 

1,117,R55 

3,003,875 


24,998,493 


218,627 

1,(KV2,899 


180,484,685 

750 


1,001,369 

1,020 


6,886,943 
1.5,139,913 
6,665,647 


26,692,403 


1,281,526 

^),2So7o19 


9,601,602 

14 

656 


9,502,172 


852,251 


35,434 

3,684 


937.«20 
701,101 


2,731,446 

1,231,150 


4,001,723 

i»7,484 
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Table 196. —Agricultural exports {domestic) of the United States during the 3 years 
ending June 30^ 1917 —Continued. 


Year ending Juno 30— 


Article exported. 


VEaETAliLr, MATTKK—eon. 

Starch.pounds., 

Stearin, vegetable—do.. , 
Straw.long tons.. 

Sugar, raola.s.srs, and .sirup: 

Molasses.gallons.. 

Simp.do.... 

Sugar— 

Refined.pounds.. 

Total sugar, molas- 
.ses, and simp. 


Tobacco: 

Tx:af.pounds. 

Stems and trimmings, 
pounds. 


Total.pounds., 

Vcgetable.s: 

I’re.sh or dried— 

Beans and peas, 

bushels. 

Onions.bushels.. 

Potatoes.do_ 

Total fresh or dried, 
bushels. 


Prepared or preserved- 

Canned.. 

Pickles and sauces.., 
Other. 


prepared 
»rvea. 


preservet 
Total vegetables.. 


Vinegar.gallons.. 

Wines. (See Liquors, aleo- 
holie.) 

Yeast. 


Total vegetable mat¬ 
ter, including forest 

products. 

Total vegetable mat¬ 
ter, excluding forest 
products.. 


Total agricultural ex- 
ports,includingfor- 

est products. 

Total agricultural ex- 

} )orts, excluding 
orest products. 


1915 


Quantity. Value. 


107, a%, 638 
1,824,011 
260 


1,118,7H 

11,4.19,133 

549,007,411 


347,997,276 

348,815 


.34S,.346,091 


1,214,281 

727,983 

3,135,474 


.5,077,738 


106,708 


.52,939,453 

144,8.50 

4,911 


145,274 
1, (A3,495 

2.‘),Gir),016 


27,113,785 

44,479,890 

13,939 


44,493, .829 


3,6.38,526 

002,585 

2,345,731 


6,586,842 


1,898,840 

959,016 

1,368,453 


4,226, .309 


10,81.3,151 


17,731 

230,409 


1,209,109,785 

1,156,556,249 


1,528,491,143 

1,475,937,607 


Quantity. Value. 


210,1.85,192 
1,4.55,341 
980 


4,.387,369 
10,031,603 

1,630,1.50,863 


4.36,466,512 

6,826,644 


443,293,1.56 


1,760,383 

563,739 

4,017,760 


6,341,882 


226,162 


15,576,914 

1.58,481 

10,989 


524,861 

2,107,068 

79, .390,147 


82,022,076 


.53,014,852 

.3.50,34.3 

51,;i6.5,195 


5,914,198 

578,792 

3,48.5,740 


9,978,730 


2, .529,094 
1,166,811 
2,277,177 


5,973,682 


1.5,9.52,412 


a3,635 

418,817 


1,171,87.5,752 

I 

1,103,720,273 


I, 586,226,920 

II, 518,071,450 


1917 (preliminary). 


(iuantity. Value, 


146,424,342 

1,321,773 

1,098 


2,892,061 

10,328,023 

,248,840,336 


406,425,777 
5,172,639 


411,598,410 


2,164,943 

409,301 

2,489,001 


5,063,245 


284,837 


$4,721,567 

179,092 

12,951 


443,112 
4,090,150 

77,090,608 


81,623,870 

59,787,206 

166,073 


59,9.54,239 


10,427,742 

749,959 

8,614,379 


14,092,080 


4,765,136 

821,1.51 

2,012,343 


7,598,630 


22,290,710 


48,890 

1,021,661 


1,523,020,421 

[1,454,136.937 


2,038,739,191 

1,969,849,707 
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Table 197 .—Foreign trade of the United States in agricultural ‘products^ 1852-1917, 
ICampilod from reports of Foreign Commerce and Navigation of the United States. All values are gold.J 



Agricultural oxports.i 

Agricultural imports.' 


Year ending June 30— 

Domestic. 



Percent¬ 
age of all 
imports. 

Excess of 
agricultural 
exports (-H) 


Total. 

Percent¬ 
age of all 
exports. 

Foreign. 

Total. 

or of 

imports (—). 

Average: 

1862-1860. 

5164,895,140 

80.9 

$8,059,875 

$77,847,158 

29.1 

-|-$95,107,863 

1867-1861. 

215,708,845 

81.1 

10,173,8:13 

121,018,143 

38.2 

+ 101,8(94,535 

1862-1806. 

1867-1871. 

148,866,540 

75.7 

9,287,609 

122,221,517 

43.0 

+ 35,931,662 

250,713,058 

76.9 

8,538,101 

179,774,000 

42.3 

+ 79,477,159 

1872-1876. 

390,666,397 

78.5 

8,853,217 

26)3,155.573 

40.5 

+ 142,364,071 

1877-1881. 

591,350,518 

80.4 

8,631,780 

266,383,702 

60.4 

+333,698,696 

1883-1880. 

657,472,922 

76.3 

9,340,463 

311,707,564 

46.8 

+255,10.5,821 

1887-1S91. 

573,280,616 

74.7 

6,9S2,:{2S 

306,950,109 

43.3 

+213,318 835 

1892-1896. 

638,748,318 

73.0 

8,446,491 

398,332,043 

51.6 

+248,862,766 

1897-1901. 

827,5(i6,147 

65.9 

10,901,639 

376,649,697 

50.2 

+461,977,989 

1902-1906. 

879,541,247 

69.5 

11,922,292 

487,881,a38 

46.3 

+403,582,501 

1907-1911. 

975,398,554 

53.9 

. 12,126,228 

634,570,734 

45.2 

+352,954,018 

1901. 

951,628,331 

65.2 

11,293,0-15 

391,931,051 

47.6 

+570,990,325 

1902. 

857,113,533 

63.2 

10,308,300 

413,744,557 

45.8 

+453,677,282 

1903. 

878,480,657 

63.1 

13,6a5,343 

456,199,325 

44.5 

+435,786,575 

1904. 

859,100,264 

59.9 

12,625,036 

461,434,851 

46.6 

+410,350,4.19 

1905. 

820,904,777 

66.4 

12,316,525 

563,861,214 

49.6 

+285,370,088 

1900. 

976,047,104 

66.8 

10,856,259 

554,175,242 

45.2 

+432,728,121 

1907. 

1,054,406,416 

66.9 

11,613,519 

626,836,808 

43.7 

+439,182,127 

1908. 

1,017,396,404 

1 65.5 

10,298,514 

539,690,121 

45.2 

+488,004,797 

1909. 

903,238,122 

55.1 

9,584,934 

638,612,692 

48.7 

+274,210, .364 

1910. 

871,168,425 

60.9 

14,469,627 

687,509,115 

44.2 

+198,118,937 

1911. 

1,030,794,402 

51.2 

14,664,548 

680,204,932 

44.5 

+365,2.54,018 

1912. 

1,050,627,131 

48.4 

12,107,656 

783,457,471 

47.4 

+279,277,316 

1913. 

1,123,061,985 

46.3 

15,029,444 

815,300,510 

45.0 

+323,380,919 

1914. 

1,113,973,036 

47.8 

17,729,462 

924,247,116 

48.8 

+207,456,481 

1915. 

1,476,937,007 

54.3 

34,420,077 ’ 

910,786,289 

54.4 

• +699,571,395 

1916. 

1,518,071,460 

35.6 

42,087,535 

1,189,704,8.30 

54.1 

+370,464,155 

1917 (preliminary). 

1,969,849,707 

31.6 

11,171,518 

1,403,801,231 

52.8 

+577,219,994 


1 Not including fore.st product.s. 


Table 198.— Value of principal groups of farm and forest products exported from and 
imported into the United States, 1915-1917. 

[Compiled from reports on the Foreign Commerce of the United Statos.] 


Article. 

Exports (domestic merchandise). 

Imports. 

Year ending June 30— 

1915 

1916 

1917 (prel.). 

1915 

1916 

1917 (prol.). 

Farm Products. 

ANIMAL MATTER. 

Animals, live. 

Dairy products. 

Eggs. 

Feathers and downs, 

crude. 

Fibers, animal: 

Silk. 

Wool. 

Packing-house prod¬ 
ucts. 

Other animal matter.... 

Total aaimal mattw. 

177,953,686 

14,265,879 

5,003,764 

281,806 

8,403 

2,216,187 

217,004,852 

1,746,781 

190,671,296 

24,257,572 

6,134,441 

312,113 

64,017 

2,264,320 

270,063,697 

2,603,721 

$89,382,964 

49,406,984 

7,670,411 

868,862 

13,418 

1,230,296 

864,966,849 

2,782,906 

$22,279,081 

14,704,277 

438,760 

2,602,623 

83,130,557 

68,242,568 

142,484,247 

3,003,170 

$18,649,079 

9,828,919 

110,638 

2,721,161 

124,333,655 

142,420,734 

183,611,351 

2,331,714 

$16,602,869 
7,071,r. 
268,280 

1,479,216 

160,671,808 

131,187,170 

239,129,197 

4,203,650 

319,381,358 

414,351,177 

616,712,770 

836,785,283 

484,007,241 

660,463,308 
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Table 198 — Value of principal moupa ^ farm and forest products reported from and 
imported into the United Stotes^ 1915-1917 —t^ontinued 

[CompiIe<l from reports on the Foreign Commerce of the Umted States) 

Fxport'j (domostic merchandise) Imports 

Article Yeir ending June SO— 


1917 (prel) 


1917 (prel) 


Fai m Puoducts—C ) \ 


VEGETABLE MATTLE 

Argols or \\jnc loe'» 

C 0 C 01 and thocol ite 

( otfto 

Cotton 

iibtr's, \ti,ctal)lc 
other 
Fruits 
Ginseng 

Glucose «id j. rape si ir 
Grain and grain product- 
Hay 
Hops 
Indigo 
Licorice root 
Liquors, alcoholic 
Nurserv stock (pliuts, 
trees, etc ) 

Xuts 

Oil cake and oil cake 
meal 

Oil- \egotiblo 
Opium, crude 
Rice, nee flour, meal, 
and broken nee 
Sago tapioca, etc 
S^s 
bpices 
Starch 

Sugar, moldhsci., and 
sirup 
Tea 

Tobacco 
Vanilla beans 
Veget ibles 
W ^x, \ egotable 
Other V ogetuble matter 

Total vegetable mat 
ter 


< $1,934,166 
7,302 605 
376,217,972 


34,229,906 
919,Q}1 
3,88.1 233 
572,951 335 
1,930 297 
3, 148,020 


$3,094,380 $5,306,246 

$1,668 657 $3,451,518 23,478,156 35,804 242 

5,739,323 6,»49,005 1U»,765 644 115 485,970 

374,186,247 543,100,542 23,208,960 40,150,342 

40,420,017 59,460,062 

36,072,951 37,6o3,160 27,081,39^ 23,285,829 


36,072,951 
1,j97 j08 
4 734 961 
434,608 279 
3,267,028 
4,386 929 


28,879,051 

25,831,745 


3,861,061 
76 297 
2,939,453 


44,493,829 

10,813,151 


28,561,303 

27,165,026 


3,538,008 
2X> H27 
5,576,914 

82,022,076 

53,365,195 

15,952,412 

2,198, >69 


37,6o3,160 
1,386,208 
7,361,231 
685,601 908 
1,685,836 
775,621 


219 618 
1,741,037 

31,286,840 

26,280,019 


1,001 723 
2S7 484 
4,721,567 

81,623,8CO 


22,290,710 


12,518 356 
228 906 
2 778 735 
1,516 978 
1,252,989 
13,404,903 

3,751,550 

16,830,932 

219,635 

24,781,279 

2,445,005 

6,304,216 
1,414 219 
23,054 820 
a,927 369 
343,805 

175,956,108 
17,512,619 
27,160,570 
1,863,515 
9,329,732 
1,012,402 
243 817 


15,637 360 
679 412 
144 627 
8,236 670 
1 609 571 
16,685,356 

3,689,364 

21,172,417 

408,808 

33,933,054 

879,690 

6,093,611 
2,226,697 
33,571,700 
8,918 729 
123,838 

212,545,299 

20,599,857 

24,629,195 

1,697,543 

10,811,393 

1,580,630 

301,114 


$3,821,882 

40,387,418 

133,184,000 

40,429,520 

67,709,758 

25,315,943 


49,3 >6,371 
628,021 
59,291 
3,419,873 
2,193,822 
17,679,132 

3 955,709 
32,865,014 

654,871 

46,993,166 

843,418 

5,773,797 

3,712,956 

35,879,065 

7,744,143 

973,530 

241,802,265 

19,265,364 

25,481,979 

1,662,578 

29,150,889 

1,739,199 

624,443 


ter 1 156,556,249 1,103,720 273 1,454,136,937 574,001,006 705,697,589 843,337,923 

Total farm products 1,475,937,607 1,618 071^50 1,969,849,707 910,78^289 1,189,704^8^ 1,403, 801,231 


Farm rRODucTS 

Cork wood or cork bark 
Jljewoods, and extracts 
of 

India rubber 
Gums, other than India 
rubber 
Naval stores 
Tanning materials, nos 
Wood 

Cabinet, unsawed 
Lumber 
Pulp wood 
Timber and lo ^ 
Rattan and reeds 
Wood pulp 
Other forest products 


11,127,239 

2,247,881 


13,603,607 

6,026,474 


40,709,336 

*5,042,179 

*1,703,374 
1,170,509 


Total forest prodocts. 62,553,536 68,155,479 


1,142,031 

83,030,269 

16,210,150 
10,607,311 5,102 

3,958,480 5,343,263 

4,271,776 
41,010,653 23,507,591 

6,572,839 
5,205,244 1,263,641 

771,628 

2,018,974 19,881,111 

1,088,822 2,087,198 

68,889,484 165,849,493 


4,289,247 

158,586,193 

14,827,537 
8,180 
8,837,297 

4,011,107 
29,641,942 
6,373,749 
1,417,859 
1,720,816 
16,867 850 
3,134,635 


4,479,195 

193,118,855 

21,510,283 

8,691 

7,930,698 

4,266,850 
32,089,062 
6,889,123 
1 370,348 
1,171,052 
42,461,994 
8,627,967 


252,861,305 322,094,497 


Total farm and forest 
products.... 


1,628,491,143 1,586,226,929 2,088,739,191 1,076,636,782 1,442,656,135 1,726,496,728 
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Table 199.-^Exports of selected domestic agricultural productSy 1852-1917. 

IComplled from reports of Foreign Commerce and Navigation of the United States. Whore figures are 
lacking, cither there wore no exports or they were not separately classified for publication. Beef 
salted or pickled,” and Pork, salted or pickled,” barrels, 1861-1865, wore reduced to pounds at the rate 
of 200 pounds i^r barrel, and tierces, 1856-1866, at the rate of 300 pounds per tierce; cottonseed oil, 1910, 

S ounds reduced to gallons at the rate of 7,5 poimds per gallon. It is assumed that 1 barrel of com mow 
i the product of 4 bushels of com, and 1 barrel of wheat flour the product of 5 bushels of wheat prior to 
1880 and 4J bushels of wheat in 1880 and subsequently.] 


Year ending 
June 30— 


Cattle. 


Cheese. 


Packing-house products. 


Beef, 
cured— 
salted or 
pickled. 


Beef, fresh. 

Beef oils— 
oleo oil. 

Pounds. 

Pounds. 




\ 

69,601,120 

97,327,819 
136,447,564 
207,372, .57.5 
305,626,184 
272,148,180 
144,799,735 


30,276,133 
60,482,249 
102,038, .519 
139,373,402 
15(),925,317 
170,5.30,432 


Beef tallow. 


Beef and its 
products— 
tutal, as far 
as ascertain¬ 
able.* 


Avenage: 

185;H856. 

1867-1861. 

1862-1866. 

1867-1871. 

1872-1870- 

1877-1881. 

1882-1886. 

1887-1891. 

1892-1896. 

1897-1901. 

1902-1906. 

1907‘-1911. 


1901. 

1902. 

1903. 

1904. 
1906. 

1906. 

1907. 

1908. 

1909. 

1910. 

1911. 

1912. 

1913. 

1914. 

1915. 

1916. 

1917. 


Number, 

1,431 

20,294 

6,531 


45,672 

127,046 

131,606 
244,394 
349,032 
415,488 
608,103 
253,867 

'459,218 
392,884 
402,178 
693,409 
567,806 

584,239 

423,051 

349,210 

207,542 

139,430 

160,100 

105,506 

24,714 

18,376 

5,484 

21,287 

13,387 


Pounds. 

6,200,385 

13,906,430 

42,683,073 

62,880,978 

87,173,752 

129,670,479 

108,790,010 

86,354,842 

66,905,798 

46,108,704 

19,244,482 

9,152,083 

39,813,617 

27,203,184 

18,987,178 

23,336,172 

10,134,424 

16,562,451 

17,285,230 

8,439,031 

6,822,842 

2,846,709 

10,366,605 

6,337,559 

2,599,058 

2,427,577 

65,362,917 

44,394,301 

66,087,213 


Pounds. 

26,980,520 

26,985,880 

27,662,720 

26,954,656 

3,5,820,646 

40,174,643 

47,401,470 

65,613,851 

64,898,780 

62,242,288 

69,208,292 

48,187,175 


55,312,632 

48,632,727 

62,801,220 

67,584,710 

66,934,705 

81,088,098 

62,645,281 

46,958,367 

44,494,210 

36,654,266 

40,283,749 

38,087,907 

25,856,919 

23,265,974 

31,874,743 

38,114,682 

68,693,667 


351,748,383 

301,824,473 

251,795,963 

299.579.671 
236,486,668 

268,064,227 

281,651,502 

201,154,105 

122.962.671 
75,729,666 

42,510,731 
15,264,320 
7,362,388 
6,394,404 
170,440,934 
231,214,000 
197,181,101 


Pounds. 

7,468,910 

13,214,614 

43,202,724 

27,577,269 

78,994,360 

96,822,695 

48,745,416 

91,608,126 

66,976,840 

86,082,497 

69,892,601 

66,356,232 


Pounds. 

33.449.430 
40,200,494 
70,865,444 
64,531,925 

114,821,006 

218,709,987 

225,625,631 

411,797,859 

607.177.430 
637,268,236 
622,843,230 
448,024,017 


161,651,413 

138,646,088 

126,010,339 

165,183,839 

145.228.245 

209,658,075 
195,337,176 
212,641,167 

179.986.246 
126,091,675 

138,696,906 

120,467,124 

92,849,757 

97,017,065 

80,481,946 

102,645,914 

67,113,421 


77,166,889 
34,065,758 
27,368,924 
76,924,174 
t\3,036,992 

97,667,156 

127,857,739 

91,397,507 

63,332,767 

29,379,992 

29,813,164 

39,451,419 

30,586,350 

15,812,8;U 

20,239,988 

16,288,743 

15,2.51^,844 


705,104,772 
596,254,520 
546,055,244 
663,117,096 
675,874,718 

732,884,672 

689,752,420 

579,303,478 

418,844,332 

286,295,874 

265,923,983 

24.3,924,626 

170,208,320 

151,212,009 

394,980,9(’.2 

457,5.55,572 

424.400,382 


* Includes canned, curad, and fresh beef, oleo oil, doomargarine, tallow and stearin from animal tuts. 
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Table 199. — Exports of selected domestic agricultural productSy 1852-1917 — Continued, 


Packiiig-house products. 


Yoareodiug 
June 30— 


Average: 
issa-is.^.. 
1857-1861.. 
1862-1866.. 
1867-1871.. 
1872-1876.. 
1S77-1881.. 


Pork, 

cured— 

bacon. 


Pork, 
cured— 
hams and 
shouldcrt). 


Pork, 
ciirod- 
sailed or 
pickled. 


Pork- 

lard. 


Pork and Its 
products— 
total, as far 
as ascertain¬ 
able.! 


Apples, 

fresh. 


Poundn. 
30,005,479 
30,583,297 
10,796,961 
4.6,790,113 
313,402,401 
643,633,709 


Pounds. 


Pound.s. 

40,542,600 

34,854,400 

62, .6.60,7,68 

28,879,08.6 

60,429,361 

85,968,138 


Pounds. 

33,354,976 

37,965,993 

89,138,251 

53,579,373 

194,197,714 

331,457,691 


Pounds. 

Barrels. 

103,903,056 

37,412 

103,403,690 

.57,045 

2.52,485,970 

119,433 

128,248,571 


.568,029,477 

132,756 

1,075,793,475 

609,736 


Com and 
com meal 
(in terms 
of grain). 


Bushels. 

7,123,286 

6,657,610 

12,0.69,794 

9,924,235 

38,660,557 

88,190,030 


1882-1886.. 
1887-1891.. 
1892-1896.. 
1897-1901.. 
1902-1906.. 
1907-1911.. 

1901 . 

1902 . 

1903 . 

1904 . 

1905 . 


355,905,444 

419,93.6,416 

438,847,549 

636,287,206 

292,721,953 

209,005,144 

4^,122,741 
383,150,624 
207,336,000 
249,665,941 
262,246,635 


47,634,675 
60,697, .365 
96,107,152 
200,853,226 
2(!6,902,427 
189,603,211 


72.354.682 

73.984.682 
64,827,470 

112,788,498 
116,823,284 
90,809 879 


263,425,058 

381,388,854 

451,547,135 

652,418,143 

592,130,894 

619,746,378 


739,4.55,913 
936,247,966 
1,052,133, 
1,628,138,779 
1,242,136,649 
1,028,996,659 


401,886 

522,511 

520,810 

779,980 

1,368,608 

1,225,656 


49,992,203 

54,606,273 

63,979,898 

192,531,378 

74,615,465 

56,568,030 


216,571,803 
227,653,232 
214,183,365 
194,948,864 
203,458,724 


138,643,611 

115,896,275 

95,287,374 

112,224,861 

118,887,189 


611,357,514 

556,840,222 

490,755,821 

561,302,643 

610.238,899 


1,462,369,849 
1,3.37, .315,909 
1,042,119,570 
1,146,255,441 
1,220,031,970 


883,673 

459,719 

1,656,129 

2,018,262 

1,499,942 


181,405,473 

28,028,688 

76,639,261 

58,222,061 

90,298,483 


1906. 

1907. 

1908. 

1909. 

1910. 


361,210,563 

250,418,099 

241,189,929 

244,578,674 

152,163,107 


194,210,949 
209,481,496 
221,709,634 
212,170,224 
146,885,385 


141,820,720 
166,427,409 
149, .W., 937 
52,3.54,980 
40,031,599 


741,516,886 

627,569,660 

603,413,770 

528,722,933 

362,927,671 


1,464,960,356 

1,268,06.5,412 

1,237,210,760 

1,053,142,056 

707,110,062 


1,208,989 

1,539,267 

1,049,545 

896,279 

922,078 


119,893,833 

86,368,228 

55,063,860 

37,665,040 

38,128,498 


1911: 

1912. 

1913. 

1914. 

1915. 

1916. 

1917. 


156,675,310 

208,574,208 

200,993,584 

193,964,252 

346,718,227 

579,808,786 

667,156,061 


157,709,316 

204,044,491 

159,544,687 

165,881,791 

203,701,114 

282,208,611 

266,655,581 


45,729,471 

56,321,469 

53,749,023 

45,543,085 

45,655,574 

63,460,713 

47,001,621 


476,107,857 

532,255,865 

519,025,384 

481,457,792 

475,531,908 

427,011,338 

444,787,521 


879,455,006 

1,071,951,724 

084,696,710 

921,913,029 

1,106,180,488 

1,462,697,062 

1,499,476,444 


1,721,106 

1,456,381 

2,150,132 

1,506,569 

2,351,501 

1,466,321 

1,739,997 


65,614,^ 

41,797,291 

50,780,143 

10,725,819 

50,668,303 

39,896,928 

66,753,194 


1 Indudos canned, fresh, salted or pickled pork, lard, neutral lard, bacon and hama, 
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Table 199. — Exports of selected domestic agricultwral products^ 1852-1917 — Continued. 


Year ending 
June 30— 


Average: 

1852-1856. 

1857-1861. 

1862-1866. 

1867-1871. 

187:^-1876. 

1877-1881. 


1887-1891. 
189^-1896. 
1897-1901. 
1902-1906. 
1907-1911. 


1901 

1902 

1903 
190t 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 
1016 
1917 


Lard com¬ 
pounds. 


Pounds. 


23,359,966 
36,201,744 
46,130,004 
53,603,545 
61,215,187 

67.621.310 
80,148,861 

75,183,210 
75,183,196 
74,556,603 

73,754,400 

62,522,888 

67,456,832 

58,303,564 

69,980,614 

52.813.311 
56,279,393 


Cotton. 


Pounds. 
1,110,498,083 

1.125.715.497 
137,582,133 
902,410,338 

1.248.805.497 
1,738,892,268 

1,968,178,266 
2,439,650,456 
2,736,655,351 
3,447,909,578 
3,632,267,952 
4,004,770,051 


3,359,062,360 

3,528,974,636 

3,569,141,969 

3,080,855,906 

4,339,322,077 

3,^4,045,170 

4,518,217,220 

3,816,998,693 

4,447,985,202 

3,206,708,226 

4,033,940,916 

5,535,125,429 

4,662,295,675 

4,760,940,538 

4,403,578,499 

3,084,070,125 

3,088,067,205 


Glucose 
and grape 
sugar. 


Pounds. 


Corn-oil 
cake and 
oil cake 
meal. 


Cx)ttonseod- 
oil Cc:ko and 
oil-cako 
meal. 


Pounds. 


4,473,550 
27,086,298 
125,574,007 
m, 279,772 
151,866,980 
145,064,783 


204,209,974 

130,419,611 

126,239,981 

152,768,716 

175,250,580 


189,656,011 

151,629,441 

129,686,834 

112,224,504 

149,820,088 

181,963,046 

171,156,259 

200,149,246 

199,530,874 

158,462,508 

186,406,182 

215,023,31' 


21,888,135 
61,732,807 

'12,703,209 
14,740,498 
8,093,222 
14,014,885 
24,171,127 

48,420,942 

56,808,972 

66,127,701 

.53,233,890 

49,108,598 

83,384,870 
72,490,021 
76,262,E15 
59,030,623 
46,026,125 
18,996,490 
15,739,812 



1,110,834,678 
1,340,907,136 
929,287,467 
1,233,750,327 
640,088,766 

804,596,955 

1,293,690,138 

1,128,092,367 

799,974,252 

1,479,065,015 

1,057,221,569 

1,150,159,691 


Prunes. 


Povnds. 


48,550,771 
47,039,287 


Tobacco. 


Pounds. 

140.183.800 

167.710.800 
140,207,850 
194,753,537 
241,848,410 
266,315,190 

237,941,913 

269,248,;U)1 

281,746,279 

301,401,701 

325,538,515 

334,395,923 


10,021,564 315,787,782 


23.358.849 
66,385,215 

73,146,211 

64.993.849 

24,860,744 
44,400,104 
28,148,460 
22,602,288 
89,014,880 

61,030,711 

74,328,074 

117,950,875 

69,813,711 

43,478,892 

57,422,827 

59,646,141 


301,007,365 

368,184,084 

311,971,831 

331,302,091 

312,227,202 

340.742,864 

330,812,658 

287,900,910 

357,196,074 

355,327,072 

379,845,320 

418,796,906 

449,749,982 

318,346,091 

443,293,156 

411,598,416 


Year ending 
Jude 3#— 


Hops. 


Oils, veg¬ 
etable— 
cotton¬ 
seed oil. 


Rice and 
rice bran, 
meal, and 
polLsh. 


Sugar, raw 
and 
refined. 


Wheat. 


Wheat 

flour. 


Whpat and 
wheat flour 
(in terms 
(jf grain). 


Averse: 

1852-1866 

1867-1861 

1862-1866 

1867-1871 

1872-1876 

1877-1881 

1882-1886 

1887-1891 

1892-1806 

1897-1901 

1902-1906 

1907-1911 

1901 . 

1902 . 

1908. 

1904 . 

1905 . 

1906 . 

1907 . 

1908 . 

1909 . 

1910 . 

1911 . 

1912 . 

1913 . 

1914 . 

1916. 

1916 . 

1917 . 



Gallons. 


14,963,676 

10,716,161 

7,794,706 

10,985,988 

14,868,612 

13,026,904 

16,809,634 

22,920,480 

10,446,884 

10,589,254 

13,104,774 
12,190,663 
17,591,195 
24,262,896 
16,310,443 
22,409,818 
4,874,876 


547,450 

4,498,436 

3,467,905 

7,120,796 

15,782,647 

42,863,203 

38,605,737 

38,783,550 

49,356, m 
33,042,848 
35,642,994 
29,013,743 
51,535,680 

43,793,519 

41,880,304 

41,019,901 

51,087,329 

29,860,667 

80,069,459 

53,262,796 

42,081,052 

25,728,411 

42,448,870 

35,634,941 

21,198,086 


Pounds. 

56,514,840 

65,732,080 

2,257,860 

1,856,948 

391,344 

602,442 

561,406 

3,209,653 

10,277,947 

18,407,139 

45,977,670 

27,194,649 


25,327,848 
29,591,274 
19,760,448 
, 29,121,763 
|113,282,760 

38,142,103 
30,174,371 
28,444,415 
20,511,429 

26,779,188 

30,063,341 

39,446,571 

38,908,057 

22,414,326 

77,480,066 

121,967,465 

180,485,435 


Pounds. 
7,730,322 
6,015,058 
3,007,777 
4,356,900 
20,142,109 
41,718,443 

107,129,770 

75,073,838 

13,999,349 

11,213,664 

14,807,014 

61,429,802 


Bushels. 

4,715,021 

12,378,351 

22,529,735 

22,106,833 

48,957,518 

|l07,780,o66 

82,883,913 
64,739,011 
99,913,895 
1120,247,430 
' 70,627,077 
62,854,580 


Barrels. 

2,891,562 

3,318,280 

3,530,767 

2,686,115 

3,415,871 

5,375,583 

8,620,109 

11,286,568 

16,713,279 

17,151,070 

15,444,100 

11,840,609 


Bushels. 

19,172,830 

28,969,749 

40,183,518 

35,032,409 

66,036,873 

133,262,753 

121,674,809 
115,528,568 
170,623,662 
197,427,246 
140,025,529 
116,137,728 


8,874,860 

7,672,462 

10,520,156 

15,418,637 

18,348,077 

22,175,846 

21,237,603 

26,510,643 

79,946,297 

125,507,022 

54,947,444 

79,594,034 

43,994,761 

50,895,726 

549,007,411 

1,630,150,863 

1,248,840,336 


132,060,667 
154,856,102 
114,181,420 
' 44,230,169 
4,394,402 

34,973,291 
, 76,669,423 
100,371,057 
' 66,923,244 
46,679,876 

23,729,302 

30,160,212 
91,602,974 
, 92,393,775 
259,642,533 

173,274,015 

149,837,427 


18,650,979 

17,769,203 

10,716,484 

16,999,432 

8,826,335 

13,919,048 

15,584,667 

13,927,247 

10,521,161 

9,040,087 

10,129,435 

11,006,487 

11,394,805 

11,821,461 

16,182,765 

15,520,669 

11,942,505 


215,990,073 

234,772,516 

202,905,508 

120,727,613 

44,112,910 

97,609,007 

146,700,425 

163,043,660 

114,268,468 

87,364,318 

60,311,760 

79,680,404 

141,132,166 

145,500,349 

332,464,975 

243,117,025 

203,578,690 
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Table 200. —Imports of selected agricultural products^ 1852-1917. 

(Compiled from reports of Foreign Commerce and Navigation of the United States. Where figures are 
lacking, either there were no imports or they were not separately classified for publication. **Silk” 
includes, prior to issi, only “Silk, raw or as reeled from the cocoon;" in 1881 and 1882 are included this 
item ana “ Silk waste: ” after 1882, both these items and “ Silk cocoons. ” From “Cocoa and chocolate ” 
are omitted in 18G0,18ai, and in 1872 to 1881, small auantitios of chocolate, tho official returns for which 
were given only in value. “Jute and jute butts" includes in 1858 and 1859 an imknown quantity of 
“Sivsal grass, coir, etc., ’' and in 1865-1868 an unlcnown quantity of “Hemp." Cattle hides are included 
in “ Hides and skins o( her than cattle and goat ” in 1895 '1897. Olive oil for table use includes in 1862-1864 
and 1885-1905 all olive oil. Sisal grass includes in 1884-1890 “Other vegetable substances." Hemp in¬ 
cludes in 1885-1888 all sul>stitutcs for hemp.1 


Year ending 
June 30— 

Cheese. 

Silk. 

Wool. 

Almonds. 

Argols or 
wine lees. 

Cocoa and 
chocolate, 
total. 

ColTeo. 

A\»'rago: 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

1S.)2- 

-1856... 

1,053,983 


19,067,447 

3,460,807 


2,486.572 

196,582,863 


-1861.... 

1,378,147 



3,251,091 


3,(X53,893 

216,235,090 

1S<)2- 

-1866.... 




2,482,063 

1,354,947 

2,453,141 

124,651,992 

1807- 

-1871.... 


681, r/9 



2,360,529 

3,502.614 

218.726,019 

1872 

-1876.... 


1.094,948 



4,9.51,473 

4,857,364 

307,006,928 

1877- 

-1881.... 


1,922,269 

62,744,282 


12,403,256 

6,315,488 

384,282,190 

1882 

1886.... 


4,672,846 

83.293,800 


17,551,967 

11,568,173 

629,^8,782 

1887 

1S91.... 

8,335,323 

6,564.121 

117.763,889 

6,860,728 

21,433,570 1 

18,.322,049 

609,17,994 

1892 

1896.... 

9,619,752 

8,382,892 

162,640,491 1 

7.487.676 

26,469,900 

25,475,234 

607.481,217 

1897- 

1901.... 

12, .588,515 

10,962,210 

163,979,079 | 

7,3C1,198 

24..379,W7 

38,209.423 

816,570,082 

1902- 

1906.... 

22,165,754 

17,187,544 

Ifti, 656,402 1 

10,920,R81 

27,647,410 

70,901,254 

980,119,167 

1907- 

1911.... 

37,662,812 

22,14;i,461 

190,562,649 

15,297,414 

29,350,692 

113,673,368 

934,633,322 

ion.. 


~«.5,329,0^ 

lb,405,5.*).5~ 

"ia3,.«»83,.'i05 

~5, HO, 23^ 

28,598,781 

~47^,»)r 

854,871,310 

19 )2.. 


17.067,711 

11,231,826 

166, .576,966 

9,868,982 

29,276,148 

62,878,587 

1,091,004,252 

1903.. 


20.071,381 

16,270,8.59 

177,137,796 

8,142,ir4 

29,966,657 

65,046,884 

916,086,380 

19)1,. 


22,707,103 

16,722,709 

173,742,834 

9,838,852 

24,571,730 

75,070,746 

995,043,284 

19)5.. 

. 1 

1 23,095,705 

22,357,307 

249,135,746 

11,746,081 

26,281,931 

77,883,024 

1,047,702,984 

19)6.. 

.1 

! 27,286,866 

17,352,021 

201,688,668 

16,009,326 

28,140,836 

84,127,027 

861,668,933 

19)7.. 


, 33,848,700 

18,743,904 

1 203,847,545 

14,233,613 

30,540,893 

97,069,613 

98.5,321,473 

19 18.. 

... 1 

1 32,530,830 

16,662,132 

12.5,980, .524 

17,144,908 

20,738,834 

86,601,684 

890,640,057 

19(K).. 

. 1 

35,548,143 

25,187,957 

266,409,304 

11,029,421 

32,11.5,646 

132,«60,931 

1,049,868,768 

1910.. 


40,817,524 

23,467,223 

263,928,232 

18,566,356 

28,182,966 

111,070,834 

871,469,616 



45,568,797 

26,666,091 

137,647,641 

15,622,712 

29,176,133 

140,970,877 

875,366,797 

1912.. 


46,542,007 

26,5>«,902 

193,400,713 

17,231,458 

23,661,078 

148,785,846 

88.5,201,247 

1913.. 


49,387,944 

32,101,555 

195,293,255 

15,670,558 

29,479,119 

14.3,509,852 

863;130,757 

1914.. 


63,784,313 

34,545,829 

247,648,869 

19.038,405 

29,793,011 

179,364,091 

1,001,528,317 

1915.. 


50,138,520 

31,052,674 

308,083,429 

17,111,264 

28,624,5.54 

1 194,734,195 

1,118,690,524 

1916.. 


30,087,999 

41,925,297 

534,828,022 

1 16,596,921 

34,721,043 

i 245,679,101 

1,201,104,485 

19)7.. 


14,481,514 

40,361,423 

372,372,218 

23,424,058 

23,925,808 

340,483,397 

1,319,870,802 































Imports and Exports of Agricultural Products. ^ 

Tabib 200.—Import« of ielecUd agricultural products, Continued. 


Year ending 
June 30— 


Average: 

1852-1856. 

1857-1861. 

1862-1866. 

1867-18n.. 

1872-1876. 

1877-1881. 


1882-1886. 

1887-1891. 

1892-1896. 

1897-1901. 

1902-1906. 

1907-1911. 


Hemp. 

Hops. 

Long tons. 
1,674 
2,662 

Pounds. 

1 '. 

22,711 
22,458 

30,557 
36,910 
5,409 
4,107 
5,m 
6,368 

1,618,879 

7,771,672 

2,386,240 

2,;i81,899 

6,205,867 

6,769,965 


2,0015,708 

2,805,293 

6,012,510 

2,758,163 

4,339,379 

10,113,989 

6,211,893 

8,493,265 

7,38(5,574 

3,200,560 

8,557,531 
2,991,125 
8,494,144 
•5,382,025 
i 11,6.')1,332 
675,704 
2.36,849 


Jute and 
jute butts 


Longtonx. 
3,244 
17,239 
3,213 
14,909 
49,188 
62,496 


Licorice 

root. 

Manila. 

Molasses. 

Pounds. 

Lona tons. 

Oallons. 


12,084 

28,488,888 

1,372, .573 


30,190,875 

1,887,892 

15,566 

34,262,933 


63,322,088 

44,815,321 



32,638,963 



35,019,689 

59,275,373 


30,543,299 

86,444,974 

47,354 

15,474,619 

87,475,620 

47,217 

6,321,160 

99,543,395 

60,S13 

17,191,821 

96,111,469 

67,289 

24,147,348 


100,105 654 
109,077,323 
88,580,611 
89,46:1,182 
108,443,892 

102,151,969 
60,115,863 
109,3.').'), 720 
97,742,776 
82,207,496 

12.5,1.3.5,490 
74,582,225 
105,116,227 
115,636,131 
65,058,501 
41,(K)3,295 
59,400,224 


11,4.53,166 
14,391,215 
17,240, .399 
18,82S, 530 
19,477,885 

16,021,076 
24,630,935 
18,882,756 
22,092,096 

[ 31,292,105 

' 23,8.38,190 
2a, 828,213 
33,926,621 
51,410,271 
70,8:19,623 
8.5,716,67.3 
110,237,888 


Year ending June 
30— 

Olive oil, 
tor table 
use. 

Opium, 

crude. 

Average: 

Oallons, 

Pounds. 

1862-1856. 


110,143 

1857-1861. 


113,504 

1862-1866. 

177,947 

128,590 

1867-1871. 

152,827 

209,096 

1872-1876. 

174,655 

365,071 

1877-1881. 

218,507 

407,656 

1882-1886. 


391,946 

1887-1891. 

758,362 

47.5,299 

1892-1896. 

773,692 

628,785 

1897-1901. 

909.249 

667,681 

1902-1906. 

1,783,425 

637,576 

1907-1911. 

3,897.224 

489,513 

1901. 

983,059 

583,208 

1902. 

1,339,097 

634,189 

1903. 

1,494,132 

616,570 

1904. 

1,713,590 

673,055 

1905. 

1,923,174 

594,680 

1906. 

2,447,131 

469,387 

1907. 

3,449,517 

665,252 

1908. 

8,799,112 

285,846 

1909. 

4,129,454 

617,388 

1910. 

3,702,210 

449,239 

1911. 

4,405,827 

629,842 

1912. 

4,836,515 

399,837 

1913. 

5,221,001 

508,433 

1914... 

6,217,660 

455,200 

1916. 

6,710,967 

484,027 

1916. 

7,224,431 

146,668 

1917. 

7,538,149 

86,812 


Rloo, and 
rice lloiir, 
rice meal, 
and broken 
rice. 


Bushels. 

406,611 


251,637 

216,077 

254,615 

1,850,106 

2,834,736 
3,878,580 
1,804,649 
495,150 
2,662,121 
1,907,405 

371,9lT 
7,656,162 
358,505 
3,166,681 
181,199 

1,948,160 

176,917 

403,952 

8,383,966 

353,208 

218,984 

13,734,695 

327,230 

3,645,993 

270,942 

209,532 

3,079,025 


70,893,331 

62,953,677 

72,530,435 

62,614,706 

99,870,675 

156,868,635 

1(50,807,662 

165,231,669 

150,913,684 

215,892,467 

117,199,710" 

157,658,894 

169,656,284 

1.54,221,772 

106,483,515 

166,547,957 

209,603,180 

212,783,392 

222,900,422 

225,400,645 

208,774,796 

190,063,331 

222,103,547 

300,194,917 

277,191,472 

264,324,005 

216,048,858 


Sugar, raw 
and rcflned. 


Pounds. 
479,373,648 
691,323,833 
872,637,141 
1,138,464,815 
1,614,0.5.5,119 
1,760,508,290 

2,458,490,409 

3,003,283,854 

3,827,799,481 

3,916,433,945 

3,721,782,404 

3,997,166,461 

3,975,005,8^ 
3,031,915,875 
4,216,108,106 
3,700,623,613 
3,680,982,998 

3,979,331,490 
4,391,839,975 
3,371,097,112 
4,189,421,018 
4,094,545,906 

3,937,978,266 

4,104,618,393 

4,740,041,488 

5,066,821,873 

5,420,981,867 

5,633,161,749 

5,332,745,854 


Pov nds. 

24,959,922 

28,149,643 

30;869,450 

44,052,805 

62,436,359 

67,583,083 

74,781,418 

84,276,049 

92,782,175 

86,809,270 

98,677,684 

06,742,977 

89,806,453 

75,579,125 

108,674,il5 

112,905,541 

102,706,599 

93,621,760 

86,368,490 

94,149,564 

114,916,520 

86,626,370 

102,563,942 

101,406,816 

94,812,800 

91.130,815 

96,987,942 

109,865,935 

103,364,410 














































































782 Yearbook of the Department of Agriculture, 

Table 200 .— Imports of selected agricultural products^ 1852-1917 — Continued. 


Year ending 
Juno 30— 

Beeswax. 

Onions. 

Plums and 
prunes. 

Average; 

Pounds. 

Bushels. 

Pounds. 

1SS7-1891. 

128,790 


60,237,642 

1892-1896. 

279,839 


12,405,549 

1897-1901. 

265,143 

628,358 

560,762 

1902-1906. 

456,727 

924,418 

563,900 

1907-1911. 

845,720 

1,103,034 

1901. 

213,773 

774,042 

745,974 

1902. 

408,706 

796,316 

522,478 

1903. 

488,576 

925,599 

633,819 

1901. 

425,168 

1,171,212 

856,366 

494,105 

190.). 

373,569 

671,604 

1906. 

587,617 

872,566 

497,494 

1907. 

917,088 

1,126,114 

323,377 

1908. 

671,626 

1,275,333 

335,089 

1909. 

764,937 

574,530 

296,123 

1910. 

972,145 

1,024,226 


1911 . 

1912 . 

962,904 

1,076,741 

1,514,967 

1,436,037 


1913. 

828,793 

789,458 


1914. 

1,412,200 

1,114,811 


1915. 

1,564,506 

829,177 


1916. 

2,146,380 

815,872 


1917. 

2,685,982 

1,757,948 



Raisins. 

Currants. 

Dates. 

Figs. 

Pounds. 
38,.545,635 
17,745,925 
7,669, .593 
7, .344,676 
5,283,145 

Pounds. 

34,397,754 

27,520,440 

36,457,213 

35,258,628 

Pounds. 

14,914,349 

15,653,642 

25,619,432 

26,059,353 

Pounds. 

9,783,660 

10,117,049 

8,919,921 

14,334,760 

19,848,037 

3,860,836 

6,683,545 

6,715,675 

6,867,617 

4,041,689 

16,049,198 
36,238,976 
33,878,209 
38,347,649 
31,742,919 

20,013,681 

21,681,159 

43,814,917 

21,058,164 

19,257,250 

9,933,871 

11,087,131 

16,482,142 

13,178,061 

13,364,107 

12,414,855 
3,967,151 
9,1.32,3.53 
.5,794,320 
5,042,683 

37.078,311 
38,392,779 
38,652,656 
32,482,111 
33,326,030 

22,435,672 
31,270,899 
24,958,343 
21,869,218 
22,693,713 

17,662,358 

24,346,173 

18,836,574 

15,235,513 

17,362,197 

2,479,220 

3,256,8()1 

2,579,705 

4,554,549 

2,808,806 

1,024,296 

1,850,219 

33,439,565 
33,151,396 
30,843,735 
32,033,177 
30,350, .527 
25,373,029 
10,476,534 

29,504,592 

25,208,248 

.34,304,951 

34,073,608 

24,949,374 

31,075,424 

25,485,361 

23,459,728 

18,765,408 

16,837,819 

19,284,868 

20,779,730 

7,153,2.50 

16,479,733 


Year ending 
June 30— 


Hides and skins, other tlian fnrs. 


Other than 
' cattle and 
goat. 


Macaroni, 
vermicelli, 
and all 
similar 


Oranges. Walnuts. 


Average: 

Pounds. 

Pounds. 

1897-1901... 


68,052,973 

1902-1906... 

126,995,011 

93,674,819 

1917-1911... 

178,681,537 

94,329,840 

1991. 

129,174,624 

73,745,696 

1902. 

148,627,907 

88,038,516 

1998. 

131,644,325 

85,114,070 

1904. 

85, .370,168 

86, .338,547 

1906...,.. 

113,177,357 

97,803,571 

1996. 

156,155,300 

111,079,391 

1907. 

134,671,020 

101,201,596 

1908. 

98,353,249 

63,640,758 

1999. 

192,252,083 

104,048,244 

1910. 

318,003,638 

115,844,758 

1911. 

160,127,796 

80,913,842 

1912. 

251,012,513 

95,340,703 

1913. 

268,042,390 

96,250,306 

1914. 

279,963,488 

84,759,428 

1915. 

334,341,417 

66,547,163 

1916. 

434,177,771 

100,657,021 

•17. 

386,600,028 

105,640,307 


Pounds. 

91,173,311 


77,989,617 

89,457,680 

102,340,303 

103,024,752 

126,893,934 

158,045,419 

135,111,199 

120,770,918 

148,263,998 

174,770,732 

137,849,767 

191,414,882 

207,903,996 

198,347,770 

137,439,153 

208,835,068 

207,967,162 


.. 153,160,863 41,104,644 . 

99,724,072 153,343,434 12,089,790 30,980,661 


28,787,821 

40,224,202 

53,441,080 

77,926,029 

87,720,730 

97,233,708 

85,114,003 

113,772,801 

114,779,116 

108,231,028 

106,500,752 

126,128,621 

56,542,480 

21,789,602 

8,472,503 


148,514,614 

164,075,309 

152,004,213 

171,923,221 

139,084,321 

138,717,262 
167,850,906 
178,490,003 
135,183,550 
160,214,785 

134,968,924 

145,639,396 

151,416,412 


50,332,914 
52,742,476 
56,872,070 
3.5,803,260 
28,880,576 

31,134,341 

21,267,346 

18,397,429 

8,435,873 

4,676,118 

7,672,186 

7,628,662 

12,252,960 


12,362,567 

23,670,701 

21,684,104 

24,917,028 

82,597,692 

28,887,110 

26,167,708 

33,641,466 

33,610,434 
37,213,674 
26,662,441 
87,196,728 
3^ 445,838 
3^ 858,984 
88,725,362 
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Table 201 —Foreign trade of the United ^States vi forest products, 1852-1917. 
fComplIed from reports of Foreign Commerce and Navigation of the TTmtod Slates All values are gold 1 


Year ending June 30— 

exports 

Imports 

1 xcessof 
exi>orts (+) 
or of imports 
(-) 

Domestic 

I oroign 

Average 

1862 1856 

•6,819,079 

•691,037 

•3,256 302 

+ •4,256,814 

1857 1801 

9,994,808 

062 112 

6,912 211 

+ 4,014 739 

1862-1806 

7,366,103 

798,076 

8,511 370 

- 347,191 

1807 1871 

11,775,297 

690,718 

14 812 576 

- 2,346,5.11 

1872-1876 

17,906 771 

959 862 

19 723 15S 

- '801'825 

1877-1881 

17,579 313 

552,514 

22,006,227 

- 3,874,400 

1882-1886 

24 704,992 

1,417,226 

31 252 753 

- 8,130 535 

1887-1801 

26,060,72*1 

l,412,7t)0 

39 (47,237 

- 12,143,798 

1802-1890 

29,276,428 

1,707,307 

45,091 OSl 

- 14,107,316 

1897-1901 

45,900,803 

3 283 274 

52 32() 879 

- 3,082,742 

1902 1906 

63,584,070 

3,850,221 

79 885,457 

- 12 1')0,566 

1907-1911 

88 764,471 

6 188,455 

117 051 471 

- 41 798 546 

1901 

5.5,369,161 

1,599 192 

67,143,650 

+ 1 824,703 

1902 

48 928,764 

3 ()09 071 

59 187,0-19 

- 6 019,214 

1903 

58 731 016 

2,81)5 325 

71,478,022 

- 9 373,681 

1904 

70,085 789 

4,177 152 
3,790,097 

79 019 2% 

~ 5 156 155 

1905 

63,199,348 

92,680,655 

- 25, (>91,110 

1900 

76,975,431 

4,800 201 

96 ,462,304 

- 14,677,072 

1907 

92,948 705 

5,500,331 

122,420,776 

- 23 971 740 

1908 

90,362 073 

4,570 397 

97 733 0J2 

- 2 800 622 

1909 

72,442,451 

4,982,810 

123,920 126 
178,871,797 

- 46 191 802 

1910 . 

85,030,280 

9,801,881 

- 84,039,680 

1911 

103,038,892 

7,586 854 

162 311,506 

- 61,68.5,819 

1912 

108 122 254 

6,413,341 

r2 ^2.3,405 

- 67,987 868 

1913 

121,835,784 

7,431,351 

180,502,444 

- 48,234,809 

1914 

106 978,554 

4,517,706 

155,261,300 

- 43,7()4 980 

1915 

52 653,536 

6,089,299 

10.5,819,493 

-108,206,668 
-180 311,191 

1916 

68 155 479 

4,364,335 
11,171,518 

252 851,305 

1917 (pieliminary) 

08,889,484 

322,694,497 

-242,633, 105 
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Table 202 . —Exports of selected domestic forest products^ 1852-1917, 

[Compiled from reports of Foreign Commerce and Navigation of the United States. Where figures are 
lacking, eltner there were no exports or they were not separately classified tor publication.] 


Year ending June 
30- 


Boards, 
deals, and 
plonks.i 


Average: 

1862-1866. 

1867-I8f>l. 

1862-1S66. 

1867-1S71. 

1872-1876. 

1877-1881. 


Mfeet. 
129,499 
2a'), 476 
138,020 
i:w, 720 
22l,r.58 
303,114 


1882-1880, 
1887-1891, 
1892-1896, 
1897-1901, 
1902-190«l 
1907-1911, 


433,903 

631,756 

616,090 

957,218 

212,476 

1,649,203 


1901 

1902 

1903 

1904 

1905 


1,101,815 

942,814 

l,Oa'),771 

1,426,784 

1,283,406 


Lumber. 


Shooks, 
other than 
box. 

Number. 

Staves. 

Number. 



' 

1 

1 

1 



59:1, (KM 
435,581 
668,797 
765,215 
926,828 




51,234,056 

60,181,900 


714, (kll 
788,241 
666,2a5 
533,182 
872,192 


47,363,262 

46,998,512 

65,879,010 

47,420,096 

48,286,285 


Rosin. 


Timber. 


Spirits of 
turpentine. 


Hewn. 


Sawed. 


Barrds. 

552,210 

664,206 

69,314 

491,774 

845,803 


Chillons. 
1,360,260 
2,735,104 
107,162 
2,698,412 



Cvhkfeet] 


M feet. 


17,459,632 

18,316,876 


1,289,869 

1,53:1,834 

2,00(‘.,427 

2,477,690 

2,453,280 

2,355,560 


2,820,815 
2,.S^5,962 
2, .396,498 
2,58.5,108 
2,310,275 


9,301,894 

10,794,025 

14,258,928 

18,349,386 

16,927,090 

16,658,955 


20,240,851 
19,177,788 
16,378,787 
17,202,808 
15,894,813 


13,701,663 
6,401,543 
6,002,418 
5,146,927 
3,968,469 
3,406,245 


4,624,698 

5,388,439 

3,291,498 

3,788,740 

3,856,623 


218,796 

263,641 

428,755 

508,212 

479,776 


533,920 

412,750 

530,659 

558,600 

486,411 


1906, 

1907, 

1908, 

1909, 

1910, 

1911, 

1912, 

1913, 

1914, 

1915, 

1916, 

1917, 


1,343,607 

1,623,964 

1,548,130 

1,357,822 

1,681,489 

2,031,608 


1,066,253 
803, .346 
900,812 
977,376 
928,197 
1,019,411 


57,586,378 

51,120,171 

61,696,949 

52,583,016 

49,78:3,771 

66,726,595 


2,4.38,556 

2,56(»,966 

2,712,732 

2,170,177 

2,144,318 

2,189,607 


15,981,253 

16,854,676 

19,532,583 

17,602,028 

15,587,737 

14,817,751 


2,306,680 
2, .560,308 
2,405,296 
1,129,205 
1,177,.331 
1,044,999 


1,161,591 

1,710,095 

867,805 

620,043 

611,556 

10,070,343 


64,162,599 

89,005,624 

77,150,535 

39,297,268 

57,537,010 

61,455,882 


2,474,460 

2,806,046 

2,417,950 

1,372,310 

1,571,279 

1,634,430 


19,509,241 

21,093,697 

18,900,704 

9,404,120 

0,310,268 

8,833,972 


3,517,046 

3,278,110 

4,883,506 

2,950,528 

3,245,198 

2,073,887 

Mfeet, 

31,007 

34,502 

29,859 

6,118 

9,628 

7,615 


552,548 
600,8a5 
463,440 
883,309 
451,721 
499,547 

406,954 

477,136 

411,307 

167,071 

191,577 

177,074 


^Including “Joists and scantling'^ prior to 1884. 
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Table 203.— Imports of selected forest products, 1852-1917. 
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Tdar ending 
June 80— 


Average: 

185^-1866. 

1857-1861. 

186S»'1866. 

1867-1871. 

187J-1876. 

1877-1881. 

1882-1886. 

1887-1891. 

1802-1896. 

1807-1901. 

1902-1906. 

1907-1911. 


1901. 

1002. 

1903. 

1904. 


1986.. 

1997.. 
1098. 
1009. 

1910. 

1911. 

1912. 

1913. 

1914. 

1916. 
1910. 

1917. 


Camphor, 

crude. 


Pounds. 

213,720 

360,522 

386,731 


India 

rubber. 


Pounds. 


1,515,614 

1,958,606 
2 273,883 
1,491,902 
1,858,018 
2,139,183 
2,039,167 

2.175,784 

1,831,058 

2,472,440 

2,819,673 

1,904,002 

1,668,744 

3,138,070 

2,814,299 

1,990,490 

3,026,648 

3,726,319 

2,154,646 

3,709,264 

3,476,908 

3,729,207 

4,574,430 


38,359,547 
47,469,136 
57,903 641 
80,129,667 

55,275,629 

50,413,481 

65,010,571 

59,015,551 

67,234,256 

1 57,844,345 
1 76,963,838 
> 62,233,160 
>88,359,895 
>101,044,681 

72,046,260 
110,210,173 
113,384,359 
131,995,742 
172,008,428 
267,775,567 
333,373,711 


Rubber 
gums, total. 


Pounds. 


> 7,389,890 
12,631,388 
16,610,634 

24,480,997 

33,226,520 

39,671,563 

62,974,744 

75,908,633 

121,604,098 

"64,927,176 

67,790,069 

09,311,678 

74,327,684 

87,004,384 

81,109,451 

106,747,589 

85,809,625 

114,598,768 

154,620,629 

145,743,880 

175,965,538 

170,747,339 

161,777,250 

196,121,979 

304,182,814 

364,913,711 


Lumber. 


Boards, 

deals, 

planks, 

andothOT 

sawed. 


Mfut. 


M. 


Shellac. 


564,642 

417,907 

677,728 

646,745 

661,495 

566,304 

727,205 


490,820 

665,603 

720,937 

589,232 

710,638 

949,717 

934,195 

791,288 

846,024 

1,054,416 

872,374 

905,275 

1,090,628 

928,873 

939,322 

1,218,068 

1,175,180 


88,197 

55,394 

87,760 

184,050 


772,340 

866,565 

555,853 

707,614 

724,131 

770,373 

768,726 

900,856 

881,003 

988,081 

1,058,363 

762,798 

642,582 

514,657 

660,297 

895,038 

1,487,116 

1,769,333 

1,924,139 


Pounds. 


iLongtons. 


634,276 


5,086,421 

6,848,339 

8,839,232 

11,013,967 

19,046,030 

9,608,'745’ 

9,064,789 

11,590,725 

10,933,413 

10,700,817 

15,780,090 

17,785,960 

13,361,932 

19,186,137 

29,402,182 

15,494,940 

18,745,771 

21,912,015 

16,719,756 

24,153,363 

25,817,509 

32,539,522 


Wood 

pulp. 


37,251 

42,771 

46 ,^ 

130 ,^ 

319,007 

' 46,767 
67,416 
116,881 
144,796 
167,504 

157,224 

213,110 

237,514 

274,217 

378,322 

491,873 

477,608 

502,913 

506,360 

587,922 

507,048 

699,475 


> Includes «Gutta-percha'' only for 1867. 
20190*— YBK 1917-60 













































786 


Yearbook of the DepartmerU of Agriculture. 


Table 2QA.—Principal farm products imported from specified countries into the United 

States, 1915-1917. 


Country from which 
consigned, and article. 


Year ending June 30-- 


1915 

1916 

1917 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

19,708,616 

773,400,316 

12,017,224 

66,492,280 

46,657,401 

849,406,926 

96,086,847 

73,641,816 

51,461,624 

907,237,602 

14,950,964 

85,761,395 

11,957,935 

40,728,851 

3,416,615 

23,100,548 

111,077,449 

3,483,373 

6,407,262 

981,933 

3,149,308 

13,710,164 

4,927,435 

39,933,405 

2,000,705 

20,422,700 

109,363,456 

1,445,493 

6,038,670 

861,230 

2,990,751 

13,619,545 

2,191,516 

54,203,374 

3,160,459 

19,810,428 

150,691,659 

677,129 

6,540,669 

1,084,584 

3,109,912 

17,971,874 

2,708,624 

4,784,888,157 

929,761 

156,181,349 

2,859,021 

5,160,851,544 

1,072,035 

192,558,595 

2,184,110 

4,669,097,398 

837,261 

204,521,140 

46,620,464 

33,418,752 

6,499,510 

3,351,797 

48,990,707 

31,913,350 

6,946,412 

4,198,249 

61,443,869 

67,227,098 

7,202,747 

8,178,778 

3,554,297 

737,212 

2,321,543 

784,323 

1,937,341 

754,012 

802,092 

1,215,632 

891,769 

1,397,850 

726,771 

1,211,731 

25,662,362 

54,501,991 

6,108,850 1 
2,944,398 

16,084,058 

20,221,908 

3,855,856 

1,426,?30 

8,482,290 

2,431,910 

2,545,286 

191,845 

4,864,388 

43,869,012 

62,706,120 

6,089,046 

7,683,350 

6,898,161 

4,700,412 

62,3.59,526 

49,832,801 

6,730,640 

8,97.5,993 

6,222,326 

2,882,635 

62,418,903 

54,908,223 

4,770,330 

8,825,089 

0,382,845 

2,210,861 

1,683,672 

287,020 

263,731 

678,201 

50,896 

121,588 

10,884 

249,371 

160,000 

68,645 

18,090 

326,842,296 

7,611,126 

217,190,825 

6,389,017 

267,801,964 

8,382,662 

3,516,656 

512,270 

7,531,924 

1,368,032 

16,191,624 

2,148,191 

14,766,682 

2,677,249 

9,514,008 

2,031,690 

1,640,650 

341,063 

21,062,767 

12,809,968 

2,578,996 

3,386,470 

13,408,058 

19,060,241 

2,180,624 

4,070,251 

11,660,811 

13,857,721 

1,660,314 

3,309,607 


Brazil: 

Cocoa (crude), 
pounds. 


British West Indies: 
Bananas.. .bunches. 

Cocoa.pounds. 

Canada: Tea.do..., 

China: Tea.do.... 

Colombia: Coflee.do.... 
Cul)a: 

Bananas.. .bunches.. 
Sugar (raw).pounds., 
Donunicjm wepublic: 


France: 

Cheese.do... 

Olive oil (salad) 

gallons. 

Italy: 


Olive oil (salad), 

gallons.. 

Japan: Tea....pounds.. 
Mexico: Coffee.. .do.... j 
Netherlands: 

Cheese.do_ 

Coffee.do... 

Philippine Islands: 

Su^.pounds.. 

Portugal: Cocoa, 

pounds.. 

Switzerland; Cheese, 

pounds.. 

United Kingdom: 

Cocoa.pounds. 
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Tablh 2fi6.—Pnndpal farm producU exported to epedfied eomUriea from (he UniUd 

States, 1915-1917. 


Country to which consigned, 
and article. 


Belgium: 

Com.bushels. 

Wheat.do.... 

Bacon.pounds.. 

Hams and shoulders, .do.... 

Lard.do.... 

Brasil; Wheat flour.. .barrels.. 
Canada: 

Cora.bushels.. 

Wheat.do_ 

Wheat flour.barrels.. 

Bacon.pounds.. 

Hams and shoulders, .do.... 

Lard.do_ 

Pork, pickled.do_ 

China: Wheat flour..barrels.. 
Cuba: 

Cora.bushels.. 

Wheat flour.barrels.. 

Bacon.pounds.. 

Hams and shoulders, .do_ 

Lard.do_ 

Pork, pickled.do.... 

Denmark: Cora.bushels,. 

Finland: Wheat flour.barrels..; 
France: 

Wheat.bushels.. 

Bacon.pounds.. 

Lard.do_ 

Germany: 

Corn.bushels.. 

Wheat.do_ 

Wheat flour.barrels.. 

Lard.pounds.. 

Lard, neutral.do...., 

Oleooil.do.... I 

Hongkong: Wheat flour, bar¬ 
rels. 

Italy: 

Wheat.bushels.. 

Lard.pounds.. 

Japan: Wheat flour., .parrels.. 
Mexico: 

Com.bushels.. 

Wheat.do_ 

Lard.pounds.. 

Netherlands: 

Com.bushels.. 

Wheat.do.... 

Wheat flour.barrels.. 

Bacon.pounds.. 

Lard.;..do,... 

Lard, neutral.do.... 

Oleooil.do.... 

Norway: Oleo oil. ..do.... 

PhUlppino Islands; Wheat 

flour.barrels.. 

United Kingdom: 

Com.bushels.. 

Wheat.do.... 

Wheat flour.barrels.. 

Bacon.pounds.. 

Hams and shoulders, .do— 

Lard.do_ 

Oleo oil.do— 

Pork, pickled.do. 


Year ending June 30— 


1915 


Quantity. 


103,927 

5,320,685 

5,737,181 

6,596,068 

5,128,630 

707,706 

8,283,156 

19.664.674 
110,938 

10,025,242 

1,514,602 

7,721,616 

8,500,049 

13,273 

2,267,305 

924,989 

13,360,139 

6,842,425 

45,349,283 

3,874,892 

11,169,560 

35,588 

49,878,655 

44,712,253 

32,172,876 

15,785- 

2,652,128 

8,240 

3.878.433 
312,933 

1,001,252 

626,978 

47,122,740 

4,123,209 

68,542 

1,587,420 

296,581 

3,191,615 

15.875.674 
31,561,992 

1,725,807 

8,284,647 

22.245.433 
9,847,645 

32,767,906 

9,954,544 

303,792 

2,860,262 

66,911,601 

4,166,097 

201,042,923 

179,376,833 

189,349,874 

14,361,603 

6,634,240 


Value. 


$82,324 

6,392,090 

603,344 

801,837 

528,764 

3,972,690 

6,154,904 

19,941,388 

592,011 

1,363,621 

219,257 

887,910 

870,937 

57,066 

1,896,907 

0,379,266 

1,616,045 

1,127,283 

5,011,657 

428,050 

9,a52,044 

165,067 

66,352,832 

6,766,8:32 

3,503,946 

16,500 

2,487,115 

42,841 

412,761 

44,176 

98,081 

2,840,779 

66,538,786 

451,326 

279,316 

1,388,902 

380,697 

365,024 

12,969,747 

42,070,210 

10,553,448 

1,199,393 

2,589,995 

1,142,321 

3,637,839 

1,160,460 

1,647,098 

2,297,878 
80,039,502 
23,668,245 
28,388,432 
25,440,034 
20,650,613 
1 734,445 
700,078 


1916 


Quantity. 


4,550 

2,682,919 

00,160,749 

2,792,605 

70,132,156 

734,720 

6,568,407 

6,244,732 

50,424 

39,590,591 

2,673,058 

6,330,140 

17,835,273 

10,702 

3,231,323 

1,124,502 

13,543,082 

11,493,464 

53,811,784 

7,846,918 

9,527,032 


21,802,818 

52,501,448 

42,282,883 


356,263 

31,441,667 

3,487,719 

54,475 

3,678,934 

17,624 

8,736,712 

5,705,625 

21,070,335 

219,644 

12,846,176 

13,281,671 

9,069,503 

29,762,451 

14,002,716 

385,371 

5,627,128 

53,560,376 

3,145,030 

1339,341,069 

251,025,755 

'192,075,591 

30,657,509 

13,124,077 


Value. 


$4,191 

3,342,519 

6,251,526 

367,070 

7,327,075 

4,216,205 

4,969,459 

7,430,824 

254,717 

5,342,490 

370,783 

635,024 

1,701,324 

54,631 

2,587,501 

6,468,442 

1,685,946 

1,875,091 

5,930,069 

888,699 

7,764,187 


27,898,643 

6,442,595 

5,075,237 


1,620,227 

38,191,428 

390,806 

269,609 

3,083,408 

22,982 

966,396 

4,699,487 

26,224,787 

1,318,349 

1,632,399 

1,467,341 

1,152,883 

3,5.58,189 

1,796,590 

1,989,941 

4,438,126 

67,388,601 

17,532,5a5 

48,740,987 

36,899,072 

21,640,498 

3,684,779 

1,644,441 


1917 


Quantity. 


581,371 

2,698,044 

65,219,598 


96,761,185 

301,614 

15,724,738 
4,714,836 

77,115 
[118,709,847 
5,616,090 
6,375,768 
16,929,411 
9,806 

2,819,278 
1,016,675 
14,914,902 
9,807,826 
48,732,924 
7,700,621 
7,075,254 


16,253,262 

77,035,622 

54,967,832 


61,800 

13,746,512 

4,981,846 

4,083 

2,530,699 

54,597 

13,261,559 

7,923,706 

19,127,675 

591,182 

10,625,101 

20,446,110 

2,657,914 

8,081,795 

16,907,144 

76,089 

24,493,817 

67,982,120 

3,015,882 

1346,684,804 

217,434,561 

178,128,614 

31,761,124 

6,058,672 


Value. 


$590,771 

4,887,416 

8,508,658 


13,815,450 

2,743,818 

16,158,665 

9,856,629 

580,326 

21,366,115 

1,021,892 

984,930 

2,501,890 

44,532 

2,048,100 

8,661,925 

2,533,943 

1,880,230 

8,819,512 

1,145,958 

9,205,072 


31,698,762 

12,062,410 

10,712,463 


306,766 

26,743,498 

1,058,998 

35,652 

3,133,896 

83,555 

2,270,025 

8,237,912 

37,946,031 

4,087,784 

1,501,376 

2,838,460 

432,566 

1,201,373 

2,747,546 

420,480 

27,860,538 

139,429,196 

21,935,981 

65,174,365 

41,701,138 

32,620,101 

5,316,644 
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Table 20e.— Shipments of principal domestic farm and forest products from the United 
States to Hatoaii and Porto RicOy 1915-1917. 


[These shipments are not Included in the domestic exports from or imports into the United States.] 



Table 201—Shipments of principal domestic farm products from Hawaii and Porto 
Rico to the United States^ 1915-1917. 




Year ending June 80— 

Possession and article. 

1916 

1916 

1917 



Quantity. 

Value. 

Quantity. 

Value? 

Quntity. 

Value. 

IIAWAH. 








3,191,274 

$486,054 

6,986,190 

52,949,697 

2,252,364 



$297,972 

7,970,622 

62,741,164 

Sugar. 

..pounds.. 

i,^,863,8i2 

1,137,159,828 


PORTO RICO. 







Grapefruit. 

Oranges. 

PinAAnnles. 

....boxes.. 
.do.... 


834,356 

878,092 

1,723,694 

658,661 

27,277,839 

2,954,804 

296,613 

404,367 

836,932 

790,667 

1,176,310 

1,073,786 

45,790,299 

2,857,036 

436,890 

602,313 


Molas^sand sirup.gallons.. 

Sugar.pounds.. 

ToDacco,loaf.do.... 

18,004,811 

688,922,493 

7,035,777 

i6,^,6ra 

1 849,763,491 
i 6,705,823 

1 

18,761,212 

977,377,996 

7,958,430 
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Table 208 .—of principal farm products expwted from the United States 

191^1917. 


Article, and coun¬ 
try to wbidi con¬ 
signed. 


Quantity. 

Year ending Juno 30— 


Per cent of total. 


1914 1915 1916 (JWJ, 


ANIMAL MATTER. 

Cattle: 

CftTimfii. . 

United langdom... . 
Other countries.... 


Number. 

8,967 


Number. 

751 


Number. Number. Perct.Peret.Perct.Peret, 
4,511 6,382 48.7 13.7 21.2 47.7 

815 . 3.8. 

15,961 7,005 61.3 86.3 76.0 52.3 



Other countries 
Total.” 

Beef, pickled, 
and other 
cured— 

Canada. 

Germany. 

Newfoundland 
and Labrador 
West Indies and 

Bermuda. 

United King¬ 
dom. 

Other countries 


112,237,146 112,299,020 

170,440,934 231,314,000 | 197,181,101 |l00.0 |l00.0 |l00.0 | 100.0 


1,331,150 

1,757,786 

4,935,657 

3,900,281 


Total. 23,365,074 



Lardoompoan 


14,673,201 19,046,472 11,896,200 14,164,676 26.2 

3,119,285 3l772,943 4,597,586 6,863,487 5.4 

19,929,949 26,867,467 18,486,477 13,407,M6 34.2 

20;58i;i29 20;803;732 17,864,049 21,843,204 35.2 


58,300,564 I 69,980,614 | 52,843,811 | 56,279,393 1100.0 
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Tablb 208. — De^tiruUion of principal farm producU exported from the United Stalee^ 

Continued. 


Article, and ooun- < 
try to which con¬ 
signed. 

1 

* Quantity. 

Per cent of total. 

Year ending June 30— 

1914 

1015 

1916 

1917 

(prel.) 

1914 

1015 

1916 

1917 

(prcl.) 

ANIMAL MAT¬ 
TER—con. 

Meat products—Ckm. 

Pork products— 
Bacon— 

Balgiain. 

Canada. 

Cuba. 

France. 

Netherlands.... 
United King¬ 
dom. 

Other countries 

Totql. 

Hams and shoul¬ 
ders, cured— 

Belgium. 

Canada. 

Cuba. 

United King¬ 
dom. 

Other oountries 

Total. 

Lard— 

Belgium. 

Canada. 

Cuba. 

France. 

Germany. 

i 

Pounds. 

5,110,170 
11,062,930 j 
13,733,773 
197,353 1 
1,716,461 

132,819,680 
29,301,865 1 

Pounds. 

5,737,181 

10,025,242 

13,360,139 

44,712,253 

8,284,647 

201,042,923 

03,555,842 

Pounds. 

60,160,749 

39,590,591 

13,543,082 

52,501,448 

12,846,176 

339,341,060 

61,825,671 

Pounds. 

65,210,598 

118,709,847 

14,914,902 

77,035,622 

10,625,101 

340,684,804 

33,966,187 

Peretl 

2.6 

5.7 

7.1 
.1 
.9 

68.5 

15.1 

Perct. 

1.7 

2.9 

3.0 

12.9 

2.4 

58.0 

18.2 

Peret. 
10.4, 
6.8 
2.3 

9.1 

2.2 

58.5 

10.7 

Peret. 

9.8 

17.8 
2.3 

11.5 

1.6 

52.0 

5.1 

193,964,252 

346,718,227 

679,808,786 

667,166,061 

100.0 

iOO.O 

100.0 

100.0 

4,080,669 

4,006.649 

5,63^829 

146,007,141 

6,149,503 

6,506,068 

1,514,602 

6,812,425 

179,376,833 

9,371,186 

2,792,6a5 ' 
2,073,658 
11,493,464 

251,025,755 

14,223,129 

5,616,000 

9,867,826 

217,434,661 

33,737,104 

2.5 

2.4 « 

3.4 

88.0 

3.7 

3.2 

.7 

3.4 

88.1 

4.6 

1.0 

.9 

4.1 

80.0 

6.0 

2.1 

8.7 

81.5 

12.7 

165,881,791 

203,701,114 

282,208,611 

266,655,581 

100.0 

190.0 

100.0 

100.0 

15,915,380 

15,995,669 

49,<K^751 

5,307^986 

146,20A598 

5,958,983 

3,294,437 

43,469,536 

164,632,676 

31,064,776 

5,128,630 
7,721,616 
45,349,283 
32,172,876 
3,878,433 
4,123,209 
3,191,515 
22,245,433 

189,349,874 

102,671,039 

70,132,156 
6,330,140 
53,811,784 
42,282,883 

96,761,185 
5,375,768 
48,732,924 
54,967,832 

3.3 

3.3 

10.3 : 
1.1 

80.4 
1.2 

.7 

9.0 i 

34.2 
6.5 1 

1.1 

1.6 

9.5 

6.8 

.8 

.9 

.7 

4.7 

39.8 

84.1 

16.4 

1.5 

12.6 

9.9 

21.8 

1.2 

11.0 

12.4 

Italy. 

Mexico. 

Netherlands.... 
United King¬ 
dom. 

Other countries 

Total. 

Lard, neutral- 
Germany. 

3,487,719 
i 8,736,712 
13,281,671 

192,075,501 

36,872,682 

4,981,846 

13,261,559 

20,446,110 

178,128,614 

22,131,683 

.8 

2.0 

3.1 

45.0 

8.7 

1.1 

3.0 

4.6 

40.0 

4.0 

481,457,792 | 

475,531,908 

427,011,338 

444,787,521 

190.0 

100.0 

100.0 

100.0 

6,309,792 
13,174,294 
9,839,700 

312,933 

9,847,045 

15,860,476 



21.5 
44.9 

83.6 

1.2 

37.8 

61.0 



Netherlands.... 
Other countries 

Total. 

Pwk, pickled— 

Canada. 

Cuba. 

Newfoundland 
and Labrador 
United King¬ 
dom. 

Other countries 

Total. 

9,059,603 
25,367,087 

2,657,914 

14,800,345 

26.3 

73.7 

15.1 

84.0 

29,323,786 

26,021,054 

34,426,590 

17,548,250 

100.0 

100.0 

100.0 

100.0 

12,825,741 

4,090,780 

7,911,743 

' 5,571,720 

15,143,101 

8,500,049 

3,874,802 

5,244,462 

0,534,240 

21,501,931 

17,835,273 

7,846,918 

7,070,000 

13,124,077 

17,584,355 

16,929,411 

7,700,421 

6,262,085 

6,058,672 
' 10,051,032 

28.2 

9.0 

17 . 4 ' 

12.3 

83.2 

18.6 

8.5 

11.5 

14.3 

47.1 

28.1 

12.4 

11.1 

20.7 

27.7 

86.0 

16.4 

13.8 

12.9 

21.4 

46,543,085 

45,655,574 

63,460,713 

47,901,621 

130.0 

100.0 

130.0 

100.0 

TEOETABLE MATTER. 

Cotton: 

Austiia-Hungary... 

Belgium.. 

53,166,407 
113,736,761 
75,496,339 
869,609,520 
1,442,161,777 
268,678,515 
176,720,027 
17,336,897 
49,538,075 
148,669,641 
1,790,750,408 
54,896,681 ! 

217,373 

2,528,888 

91,896,082 

846,840,629 

147,006,823 

563,700,142 

214,403,QU 

19,868,621 

41,062,654 

232,261,960 

1,950,874,064 

784,825,141 



1.1 

2.4 

L3 

12.0 

30.3 
6.6 
3.7 

1.0 

3.1 

37.3 






.i 

3.1 

7.9 
8.8 
12.8 

4.9 
,5 
.9 
5.3 
44.5 
17.7 

8.2 

li.4 

3.0 

17.1 

Caofl^. 

F^oe. 

Oermeny_ 

06,839,500 

445,187,780 

03,600,466 

527,864,661 

Italy. 

/span. 

Mexico.. 

Russia, Kuropean.. 

team.:.. 

lifted Kingdom... 
Other ooiintrtfts.... 

TataL . 

418,457,552 

251,838,465 

11,847,741 

86,724,722 

170,112,980 

1,380,444,061 

230,016,346 

343,670,007 

265,443,488 

3,348,057 

24,694,286 

10^04^604 

1,447,907,351 

185,570,405 

12.3 

a2 

.4 

2.8 
5.5 

44.8 
7.1 

li.i 

a6 

.1 

.8 

6.4 

46.9 

6.0 

4,760,949,688 14,403,678^409 

8,036,030,126 

3jQW^9I7j0P5 


100.0 

100.0 

100.0 
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Table 208.—Dwtination of principal farm products exported from the United StateSf 

Continued. 


Article, and coun¬ 
try to which con¬ 
sign^ 


VIOSTABLK If ATTSR-- 
oontlnued. 

Fruits: 

Apples, dried— 

tFermany. 

Netherlands. 

Other countries. 


Total. 

Ipples, fresh— 

tTermany. 

United Kingdom, 
Other oountrl 


Total.. 


Apricots, dried— 

France. 

Germany. 

Netherlands.... 
United Kingdom, 
Other countries. 


Total.. 


Orange£^— 

Canada. 

Other countries. 


Total.. 


Prunes— 

Canada. 

France.. 

Oermai^. 

United Kingdom 
Other countries. 


Total.. 


Fruits, Canned- 
United Kingdom, 
Othercountries 


TotaL.. 


_^^dom. 

Other oounmes.. 


Total... 

Grain and grain prod^ 
pots: 

Com— 

Belgium. 

Canada. 

Cuba. 

Denmark. 

Germany. 

Mexico. 

Netherlands. 


Othercountries 

Total. 

Wheat- 
Belgium... 
Canada.... 
France.... 
Oennany.. 
Italy...... 


Quantity. 


Per cent of total. 


Year ending June 30— 


idi4 

1915 

1916 

1917 

(prcl.) 

1914 

L915 

1916 

1917 

prel.) 

Pounds. 

17,046,697 

9,147,104 

6,773,359 

Pounds. 

108,434 

5,200,178 

37,280,557 

Pounds. 

Pounds. 

62.6 

27.3 

20.1 

.3 



l,878,25i 

14,340,923 

187,286 

10,343,188 

12.2 

87.5 

11.6 

88.4 

1.8 

98.2 

33,566,160 

42,589,169 

16,219,174 

10,630,474 

00.0 

00.0 

00.0 

100.0 

Barrels. 

168,792 

827,028 

510,749 

Barrels. 

Barrels. 

Barrels. 

11.2 

54.9 

33.9 




1,747,396 

604,106 

874,687 

601,734 

I,i47,412 

592,586 

74.3 

25.7 

69.6 

40.4 

66.9 

34.1 

1,506,569 

2,351,501 

1,466,321 

1,739,997 

100.0 

100.0 

100.0 

100.0 

Pounds. 

3,074,146 

3,841,032 

2,004,471 

4,473,534 

3,948,509 

Pounds. 

1,911,296 

289,850 

1,285,632 

9,017,358 

11,260,206 

Pounds. 

2,570,491 

Pounds. 

6,754,643 

17.7 
22.1 
11.9 

25.7 
23 6 

8.0 

1.2 

5.4 

37.9 

47.5 

10.7 

58.6 

2,526,953 

6,783,717 

13,058,629 

345,031 

614,139 

3,129,906 

10.6 

24.2 

64.5 

3.6 

6.2 

31.8 

17,401,692 

23,764,342 

23,939,790 

9,843,719 

100.0 

100.0 

100.0 

100.0 

Boxes. 

1,491,539 

07,382 

Boxes. 

1,682,824 

76,581 

Boxes. 

1,489,746 

85,296 

Boxes. 

1,725,432 

126,260 

95.7 

4.3 

95.6 

4.4 

94.6 

5.4 

93.2 

6.8 

1,558,921 

1,759,405 

1,575,042 

1,860,692 

100.0 

100.0 

100.0 

100.0 

Pounds. 

12,757,585 

13,514,086 

17,417,865 

11,176,968 

14,948,207 

Pounds. 

9,321,355 

1,129,323 

1,100 

10,368,576 

22,658,538 

Pounds. 

11,857,965 

4,869,201 

Pounds. 

11,112,227 

23,862,707 

18.3 

19.4 
24.9 
16.0 

21.4 

21.4 

2.6 

0.0 

23.8 

52.2 

20.7 

&5 

18.6 

40.0 

14,967,0^ 

26,728,677 

16,765,670 

13,916,137 

26.1 

44.7 

18.0 

23.4 

69,813,711 

43,478,892 

67,422,827 

' 69,645,141 

100.0 

100.0 

100.0 

" looTo 

DoUars. 

3,182,051 

1,681,895 

Dollars. 

4,924,824 

1,139,941 

Dollars. 

5,284,344 

1,766,717 

Dollars. 

3,627,823 

2,609,872 

65.4 

34.6 

81.2 

18.8 

75.0 

25.0 

69.1 

40.9 

4,863,940 

6,064,765 

7,050,061 

6,137,695 

100.0 

100.0 

100.0 

106.0 

Pounds. 

162,715,262 

36,815,612 

Pounds. 

131,761,262 

26,711,256 

Pounds. 

145,862,104 

40,544,078 

Pounds. 

160,716,036 

64,307,280 

81.6 

18.6 

83.1 

16.9 

78.2 

21.8 

74.7 

25.3 

. 199,680,874 

158,462,608 

186,406,182 

215,023,315 

100.0 

100.0 

100.0 

100.0 

Bushels. 

60,227 
4,641,737 
2 410,166 
118 

Bushels. 
103,927 
8,283,156 
2,267,305 
11 169,560 
16,785 
1,587,420 
1 15,876,674 

1 2 860,252 

. 6^633,222 

i 48,786,291 

Bushels. 

4,560 

6,668,407 

3,231,323 

9,527,032 

Bushels. 

681,371 

16,724,738 

2,819,278 

7,075,264 

0.6 

49.5 

26.7 

. 3.2 

0.2 
17.0 
4.6 
. 22.9 
0,0 
3.3 
32.5 
; 5.8 

1 13.7 

1 100. C 

17.2 

8.6 

24.9 

.» 

24.3 

4.4 

10.9 

303,303 

467,424 

878,770 

540,516 

583,606 

9,380,856 

3,678,934 
6,705,626 
t 6,627,128 

1 31874,013 

38,217,012 

2,536,699 
7,923,706 
1 24,493,817 

3,671,879 

1 64,720,742 

5.0 

4.0 

6.8 

6.2 

t 100.0 

9.6 
14.9 
; 14.7 
10. S 

r 100.t 

3.9 

1 12.2 

' 37.8 

t 6.6 

r 100.0 

. 12,873,872 

. 4 113 701 

5,636,731 

1 6,330,68i 

19,664,67^ 
40»78,6« 
» 3,652,12£ 

1 47 123,74C 

; 2,682,91fi 

t 6 244,732 

i 2i;803,81£ 

1 2,698,044 
1 4 714,836 
\ 16,253,262 

; 13.9 
1 4.1 

1 6.( 
. 11. { 

1 2.C 

1 7.C 

) 19. S 
1 l.( 

> 18.] 

) 1.1 
; 8 .( 
l 12 .( 
) .... 

i 1.8 
) 3.1 

i laa 

. 10 983,06c 

1 839,88C 

1 ‘ 3i,44i,W3 

r i3,7M,ui 

il a.( 

L 18.: 

L 9.8 
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Table 208 ,—Destination of principal farm products exported from the United Stotes^ 

C/ontinued. 


Article, and coun¬ 
try to which con¬ 
signed. 

* Quantity. 

Per a'nt of total. 

Year ending Jime 30— 



1014 

1915 

1916 

1017 

(prel.) 

1014 

1915 

1916 

30.0 

21.1 

1917 

(prel.) 

VEOBTABLB MATTER— 

continued. 

Grain and grain prod¬ 
ucts—Continued. 

Wheat—Contd. 

Mexico. 

Netherlands. 

United Kingdom 
Other countries.. 

Total. 

Wheat flour— 

Brazil. 

Canada. 

China. 

Cuba-. 

Busheli. 

306,376 

19,949,519 

27,961,348 

8,829,838 

Bushels. 

296,581 

31,551,992 

65,911,501 

37,243,577 

Bushels. 

17,624 

21,070,335 

53,550,376 

36,463,544 

Bushels. 

54,607 
19,127,676 1 
67,982,120 
26,260,381 

.3 

21.6 

30.3 

9.6 

.1 

12.2 

25.4 

14.4 

12.8 

45.4 

16.9 

92,393,775 

250,642,533 

173,274,015 

149,837,427 

100.0 

100.0 

100.0 

109.0 

Barrels. 

748,612 

1 122,752 

! 136,374 

892,705 
429,354 
176,486 
208,266 
1,141,095 
793,269 
958,063 

236,902 

2,809,800 

3,167,784 

Barrels. 

707,705 

110,938 

13,273 

924,989 

35,588 

8,240 

112,620 

626,978 

68,542 

1,725,807 

303,792 

4,166,097 

7,388,196 

Barrels. 

734,726 

50,424 

10,762 

1,124,662 

Barrels. 

301,614 

77,115 

0,866 

1,016,676 

6.3 

1.0 

1.2 

7.6 

3.6 

1.6 
1.8 

9.7 

6.7 
8.1 

2.0 

23.8 

26.7 

4.3 

.7 

.1 

6.7 

.2 

.1 

.7 

3.9 
.4 

10.7 

1.9 

26.7 

45.6 

4.7 

.3 

.1 

7.2 

2.6 

.6 

.1 

8.6 






Haiti. 

ITongkong. 

Japan. 

Netherlands. 

Philippine Is- 

United Kingdmn. 
Other countries.. 

Total. 

Hops: 

C^ada. 

United Kingdom... 
Other countries.... 

Total. 

Oil cake and oil-cake 
meal: 

Cottonseed- 
Bo Iginm . 

221,455 

356,263 

54,475 

219,644 

885,371 

3,145,030 

9,217,957 

127,468 

61,800 

4,083 

601,182 

76,089 

3,015,882 

6,660,801 

1.4 

2.3 
.4 

1.4 

2.5 

20.3 

59.4 

1.1 

.6 

6.0 

.0 

25.3 

55.8 

11,821,461 

10,182,765 

15,520,669 

11,942,505 

100.0 

100.0 

100.0 

100.0 

Pounds. 

1,214,028 

22,219,620 

829,248 

Pounds. 

1,071,601 

13,823,889 

1,314,953 

Pounds. 
620,126 
19,703,283 
2,080,409 

Pounds. 

801,162 

823,654 

3,250,060 

6.0 

91.6 

3.4 

6.6 

86.3 

8.1 

2.8 

87.9 

9.3 

16.4 

16.9 

66.7 

24,262,806 

16,210,443 

22,409,818 

4,874,876 

100.0 

100.0 

100.0 

100.0 

19,685,564 

347,584,172 

240,348,064 

22,310,420 

131,292,496 

38,752,936 

223,100 

1,067,161,664 

6,819,250 

15,469,040 

173,948,786 

215,443,175 



2.6 

43.4 
30.0 

2.8 

16.4 
4.0 




Denmark. 

Germany. 

812,720,686 

673,i5i,4^ 

72.2 

.6 

1.0 

11.8 

14.5 

78.9 

58.5 

Netherlands. 

United Kingdom. 
Other countries.. 

Total. 

Idnsccd or flax¬ 
seed— 

Belgium. 

4,818,400 

105,360,887 

134,321,697 

■ ■ 

23,231,880 

218,200,451 

235,576,878 

.5 

lao 

12.6 

2.0 

19.0 

20.6 

799,974,252 

1,479,066,016 

1,067,221,669 

1,150,169,691 

100.0 

100.0 

100.0 

100.0 

332,697,680 
20,671,619 
266,792,954 
29,084,892 
13,621,494 

26,931,718 

1,375,773 

431,248,843 

22,829,656 

42,408,444 



60.3 

3.1 
40.2 

4.4 

2.1 

6.1 

.3 

82.2 

4.4 

8.0 



France. 

Netherlands. 

United Kingdom. 
Other counmes.. 

Total. 

Oils, vegetable: 
Cottonseed— 

Argentina.. 

A ustria-Hungary. 
Belgium. 

13,100 

445,707,867 

25,532,292 

169,662,037 

4,^251 

292,984,477 

86,400,787 

153,182,904 

60.6 
[ 4.0 
36.6 

.8 

64.6 
16.1 

38.6 

662,868,639 

624,794,434 

640,016,196 

636,976,410 

100.0 

100.0 

100.0 

100.0 

14,989,927 

4,211,198 

3,462,229 

26,493,039 

8,268,808 

7,682,622 

14,016,326 

6,219,064 

26,994,772 

6,985,490 

4,947,994 

31,071,865 

38,630,746 

17,314,269 
70,394 
11,646 
20,678,973 
8,426,210 
[ 62,871 

16,782,234 
4,821,390 
90 979,466 
26,442,259 
864; 910 
84,878,878 
49,144,036 

9,275,677 

2,863,907 

7.8 
2.2 

1.8 
13.2 

4.3 
4.0 

7.3 

8.3 
14.0 

8.6 

2.6 

16.1 

19.9 

1 

6.4 

8.6 

1.8 






Canada... 

France. 

Germany. 

^,4^,571 
33,500,828 

40,^,726 

3,321,730 

6.6 

2.6 

1 is.3 

13.6 

26.7 

3.1 

Italy. 

Mexico. 

Netherlands. 

Norway. 

TurkevJBuropcan 
Ui^tM Kingdom. 

^ Other countriee.. 

TofcaL. 

9,424,^ 
3,674,740 
56, 061,678 
81,065,628 

^,%7 
036 809 
28,084,879 
83,60i;436 

5.0 

1.6 

28.6 

8.2 

.1 

36.6 

16.6 

3.6 

1.0 

21.4 

11.7 

.1 

.6 

17.6 

21.1 

33,112,143 

56,066,604 

14,172,497 

84,987,302 

12.0 

2L0 

8.‘9 

22.1 

192,963,079 

818,806,626 

366^613,067 

1 168,985,643 

100.0 

loao 

100.0 

100.0 
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Tablb 20S.—Dutination of jnvMxyal farm. producU exported from the United SlaUe 

Continued. ’ 


Article, and 'coun¬ 
try to which con¬ 
sign^ 

Quantity. 

Per cent of total. 


Year ending June 30— 

1914 

1915 

1916 

1917 

(prel.) 

1914 

1915 

1916 

1917 

(prel.) 

VEGETABLE MATTZB— 

cantinued. 

Tobacco, leaf, stems, 
and trimmings: 
Belgium. 

Povnda. 
11,677,604 
6,600,312 
13,186,680 
17,688,562 
11,445,697 
54,915,178 
32,057,051 
45,190,995 
3,696,273 
28,23:1,746 
16,822,696 
174,779,326 
33,455,862 

Pounds. 
1,131,439 
^656,691 
9,042,967 
16,156,268 
3,478,641 
37,710,975 
10,018,503 
24,279,246 
3,110,555 
21,223,143 
7,030 
189,345,349 
28,186,284 

Pounds. 

Pounds. 

Pcrct. 

2.6 

1 5 

2.9 

3.9 

ill 

7.1 
10.0 , 
.8 
6.3 
3.7 

38.9 
7.6 

PtTCt. 
.3 
1.3 
2.6 
4.6 
1.0 
ia8 
2.9 
7.0 
.9 
6.1 
0.0 
54 4 
8.1 

Perct. 

i 

Perct. 

Brlfish Africa. 

Brlti^ Oceania.... 

Canada. 

China. 

France. 

Germany..«... 

7,820,355 

9,759,812 

18,621,186 

8,908,844 

82,977,894 

10,410,254 

16,627,467 

15,275,422 

9,887,842 

70,614,607 

1.8 

2.2 

4.2 

1 2.0 

1 18.7 

2.5 
3.8 
3.7 
2 4 
17.1 

Italy. 

Japan. 

Netherlands. 

Spain. 

United Kingdom... 
Other countries_ 

Total. 

TOREST PBonucra. 

Naval stores: 

Kosin— 

Argentina.. 

Austria-Hungary. 
Belgium. 

41,000,738 
1,158,083 1 
66,928,306 
9,779,100 
150,639,054 
65,699,784 

45,587,226 | 
3,449,974 
55,128,317 
10,692,009 
122,726,357 
52,399,941 

1 9.2 
.3 

12.8 

2.2 

34.0 

12.6 

n.i 
. 8 
13.4 
2 6 
29 8 
12.8 

449,749,982 

348,346,091 

443,293,156 

411,698,416 

100.0 

ji00.0 100.0 

100.0 

Bands. 
102,028 
66,257 
111,735 
99,632 
77,004 
796,757 
109,380 
247, a39 
144,653 
504,400 
158,705 

Bands. 

143,407 

Bands. 
97,306 j 

BaneU. 

120,287 

4.2 

2.7 

4.6 

4.1 

3.2 
33.0 

4.6 

10.2 
6.0 

20.9 

6.6 

10.4 

6.2 

7.4 

80,267 

105,529 

74,113 

53,331 

94,217 

48,883 

5,447 

500,545 

266,577 



5.8 
7.7 

5.4 

3.9 

6.9 
3.6 

.4 

36.5 

10.4 



Bra^ . 

Canada. 

Germany. 

132,646 1 
120,146 1 

147,462 

172,678 

8.4 

7.6 

9.6 

10.6 

Italy. 

Netherlands. 

Russia. European.' 
United Kingdom. 
Other coimtrles.. 

Total. 

Turpentine, spirits 
of— 

117,740 j 
18,176 
70,537 
657,611 
457,219 

51,927 

720 

71,080 

668,893 

395,483 

7.5 
1.2 

4.6 
35.6 
20.1 

3.4 

0.0 

4.6 

40.0 

24.2 

2,417,950 

1,372,316 

1,671,279 

l,a{4,1,30 

100 0 

5.4 

2.7 

6.9 
17.3 
23.2 
37. 6 

7.9 

100.0 

160.0 

100.0 

QaUons. 

1,027,355 

499,248 

1,114,863 

3,275,929 

4,393,902 

7,109,851 

1,479,556 

Gallons. 
113,672 
708,843 
917,912 
196,622 
625,736 
6,338,724 
1,662,611 

Gallons. 

Oallovs. 

1.2 

7.6 

9.7 
2.1 
6.6 

56.4 

16.6 



British Oceania.. 
Canada. 

nArmp.Tiy 

690,760 1 
1,026,768 

753,637 

1,098,126 

6.3 

ILO 

8.6 

12.4 

Netherlands. i 

United Kingdom. 
Other countrieB.. 

Total. 

412,682 1 
5,661,957 1 
1,688,101 

06,892 

5,330,100 

1,585,217 

4.8 

59.7 

18.2 

.8 

6a3 

18.0 

18,900,704 ; 

9,464,120 

0,310,268 

8,833,972 

100 0 

100.0 

loao 

100.0 

Wood: 

Lumber- 
Boards, deals, 
planks, joists, 
and scant- 
ling— 

Aroantina.. 

Beluum....... 

lift 

208,177 

62,772 

38,125 

293,009 

434,399 

81,251 
107,116 
122,933 
39 563 
60,352 
53 623 
60,111 
120,661 

Mft. 

66,764 

8,793 

10,370 

187,439 

182,734 

i5,m 
56,238 
88,000 
6,146 
7,983 
30,662 
31,296 
17,218 

MfL 

86,805 

Mft. 

44,533 

8.6 
2.6 
1.6 
12 1 
18.0 

3.4 

4.4 

5.1 
1.6 
2.9 

2.2 
2.9 
5.0 

0.9 

.8 

.9 

16.5 

16.1 

4.0 

5.0 

7.8 
.5 
.7 

1.8 
28 
1.5 

7.4 

4.3 

Bmll. 

British Oceania 

Canada . 

Central Ameri- 
oan States 
and British 
Honduras.... 

China . 

Cuba . 

France . 

8,116 

150,717 

140,715 

49,357 

30,748 

174,676 

12,722 

3,341 

101,961 

182,630 

58,752 

21,354 

172,292 

25,892 

.7 

12.8 

12.0 

4.2 

2.6 

14.8 

1.1 

.3 

9.8 

17.6 

5.6 

2.0 

16.5 

2.5 

. 

Netherlands.... 

40, 

45,626 

3,030 

11,3M 
46,840 
08 

3.5 

3.9 

.8 

1.1 

4.6 
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Table 208 .—Destination of principal farm products exported from the United States, 
1914^1917—Voniiimed. 
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Table 209.—Origin of principal farm, products imporud into the United StaUe, 

Continued. 



Wool, class 1^- 

Canada..., 

United Kin/^om. 
Other countries..I 

Total. 

Wool, class 3— 
ArMntina.... 
British East In¬ 
dies. 

China. 

Russia (Asiatic 
and European). 
Turkey (Asiatic). 
United KlnRdom.| 
Other countries. 


Packing-house prod¬ 
ucts; 

Hides and skins, 
other than furs— 
Calfskins— 

Belgium. 

Canada. 

France. 

Qormany. 

* Netherlands... 
Russia (Euro- 

oSSountries 

Total. 

Cattle hides— 

Argentina. 

Belgium. 

Brasil. 

Canada. 

Colombia.. 

Cuba.., 

East Indies....] 

Franee. 

Germany..... 

Italy...;. 

Mexico. 

Netherlands.... 
Russia (Euro¬ 
pean).. . 

UMted King¬ 
dom. 

Uruguay... 
Venactlela.. 
Other^untrieBl 


79.787.332 
7,313,906 
3,259,873 

46,588,543 

5^098,244 

5,528,502 

4 474 768 
19,036,552 

4,989,795 
1 967 552 
33 194.289 
4,099,899 

9,048,103 

11,204,957 
13 408,443 

5 149 398 

25.823.332 


Total. 279,968,488 | 334,341,417 
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Table 209 ,—Origin of principal farm products imported into the United 8taUs, 
/91^19i7-^ontinued. 


Article, and coun¬ 
try to which con¬ 
signed. 


ANIMAL MATTER—con. 


Year ending June 30— 


Percent of total. 


1014 1015 1016 , 


Packing-house prod- 
ucts-^ontinued. 

Hides and skins, 
other than fur. 

Goatskins— 

Aden. 

Africa. 

Argentina. 

Brazil. 

China. 

East Indies. 

France. 

Mexico. 

Russia (Euro¬ 
pean). 

United King¬ 
dom. 

Other countries 


Sheepskins— 

Argentina. 

Brazil. 

BritMi Oc^mia 

Canada. 

France. 

Russia (Euro¬ 
pean) . 

United King¬ 
dom. 

Other countries 


rounds. 
3,695,000 
2,817,948 
3,470,013 
4,191,124 
7,304,761 
35,831,857 
2,171.224 
4,010,160 


5,281,468 

10,953,899 

84,759,428 

3,874,044 

1,582,333 

9,848,408 

3,678,117 

2,221,760 


26,384,892 

13,327,085 


yXOETABLE MATTER. 

Cocoa, crude: 

BrazU. 25,870,186 

British West Indies 44,062,426 

Dominican Re¬ 
public. 26,782,066 

Ecuador. 26,310,735 

Portugal. 17,738,638 

Unitw Kingdom .. 12,903,640 

Other countries_ 22,690,066 

Total. 176,267,646 

^Bi^. 743,113,600 

Central American 
States and Brit¬ 
ish Honduras.... 40,202,480 

Colombia. 91,830,613 

East Indies. 8,Q73,941 

Mexico. 40,386,604 

Netherlands. 5,811,934 

Venezuela. 49,963,478 

West Indies and 

Bermuda. 4,711,269 

Other ommMes.... 7,846,608 


rounds. 

2,291,012 

1,440,984 

3,738,020 

4,260,405 

7,897,387 

28,651,407 

1,891,445 

3,607,940 


4,089,212 

7,223,017 


8,680,826 

1,384,888 

11,007,719 

4,102,461 

823,209 


22,616,881 

0,267,658 


19,708,616 

40,728,861 

46,620,464 

33,418,762 

3,516,655 

21,062,767 

27,250,520 


75,350,258 

111,077,449 

11,354,631 

52,706,120 

1,583,672 

72,463,140 


rounds. 
4,161,600 
6,013,422 
6,337,138 
6,919,497 
16.084,600 
40,8^,117 
971,848 
3,833,616 


3,409,925 

7,001,130 

5,666,223 

4,601,848 

21,340,353 

46,196,646 

1,046,413 

4,642,396 


5,936,113 
9,632,161 

100,657,021 

13,30® 025 
3,25/, 445 
14,663,153 
3,106,061 
2,089,161 


33,287,127 

31,736,679 


22,698,632 

2,326,476 

3,630,411 

2,690,873 

1,362,709 


46,667,401 51,4^624 


48,990,707 

31,013,350 

7,531,924 

13,408,058 

65,707,094 


11,650,811 


05,565,305 127,059,741 
109,363,466] 160,691,660 


6,268,733 

49,832,801 

50,806 

73,406,301 


4,024,243 

64,908,223 

150,000 


Psrct, 

Psrct. 

Psra 

J’erct, 

4.2 

3.4 

4.1 

3.3 

3.3 

2.3 

6.9 

6.6 

4.1 

6.6 

6.3 

6.3 

4.9 

6.4 

6.9 

4.4 

8.6 

11.9 

15.0 

20.2 

42.3 

43.1 

40.6 

43.7 

2.6 

2.8 

1.0 

1.0 

4.7 

6.3 

3.8 

4.4 

6.1 

2.3 



6.2 

6.1 

5.9 

2.1 

13.0 

10.9 

9.5 

9.0 

lOO.O 

100.0 

100.0 

100.0 

5.5 

14.8 

13.1 

23.7 

2.3 

2.4 

3.2 

2.4 

14.1 

18.7 

14.4 

r 3.8 

5.2 

7.0 

3.1 

2.8 

3.2 

1.4 

2.1 

1.4 

13.1 

1.4 

0.0 


37.7 

38.6 

32.8 

17.0 

18.9 

16.8 

31.3 

48.0 

100.0 

100.0 

100. Q 

100.0 

14.7 

10.2 

18.8 

16.2 

25.0 

21.2 

16.4 

16.0 

15.2 

24.2 

20.1 

18.1 

14.9 

17.4 

13.1 

* 3:1 

10.1 

1.8 

3.1 

7.3 

11.0 

5.6 

3.4 

12.8 

14.2 

23.0 

22.6 

100.0 

100.0 

100.0 

100.0 

74.2 

69.1 

70.7 

68.7 

4.0 

6.7 

8.0 

9.0 

0.2 

9.9 

9.1 

1L4 

.7 

1.0 

.6 

.3 

4.9 

4.7 

4.1 

4.2 

.6 

.1 

0.0 

.0 

6.0 

6.6 

6.1 

4.4 


16,230,652 10,832,182 8,463,883 

4,624|387 6,389,886 9,384,007 


Total.1,001,628,317 1,118,600,624 1,201,104,485 1,319,870,802 100.0 100.0 100.0 

Fibers, vegetable: ' ' 

Cotton— -_ 

Egypt. 63,668,066 117,696,646 171,628,669 

Pern.. 6,46^946 5,262,394 4,934,448 

United Kingdom. ^ 2,657,041 8,417,851 14,227,785 

Other OMnMes.. 60,666,867 68,027,688 42,110,160 

Total. 123,346,890 


100.0 

100.0 

73.7 

6a4 

2.1 

4.0 

■71 

9.4 


26.8 

100.0 [ 100.0 
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> Tablb Origin of principal farm products imported into the Uniud States 
i 7-^oiitinued. 


Quantity. 


Tor cent of total. 


Article, and coun< 
try to which con¬ 
signed. 

Year ending Juno 30- 

1014 

1915 

1916 

1917 

(prel.) 

1914 

1915 

Pirct. 

2.6 

7.2 

80.3 

9.9 

1910 

1917 

(prel.) 

VEGETABLE MATTER— 
continued. 

Fibers, vegetable— 
Ckintinued. 
Flax— 

Belgium. 

Russia, European. 
United Kingdom. 
Other countries.. 

Total. 

Jute and jute 
butts— 

British East In¬ 
dies. 

Other countries.. 

Total. 

Manila fiber— 
Philippine Is¬ 
lands. 

Other ooimtries.. 

Total. 

Long tom. 
1,266 
2,736 
5,076 
808 

Long ions. 
122 
336 
3,767 
469 

Long tons. 

20 

2,621 

3,230 

1,168 

Long tons. 

2,872 

3,814 

1,232 

Perct. 
12.8 
27.7 
51.4 
8.1 

Per<t. 

.3 

36.3 

40.5 

16.9 

Per ct. 

36.3 

48.2 

1^.5 

9,885 

4,694 

6,939 

7,918 

100.0 

100.0 

100.0 

100.0 

100,755 

5,278 

80,444 

2,696 

99,780 

8,542 

109,685 

3,010 

95.0 

5.0 

06.8 

3.2 

92.1 

7.9 

07.3 

2.7 

106,033 

83,140 

108,322 

112,605 

100.0 

100.0 

100.0 

100.0 

49,285 

403 

50,587 

494 

78,809 

83 

76,300 

46o 

9'>. 2 

.8 

99.0 

1.0 

99.0 

.1 

90.4 

.6 

49,688 

61,081 

78,892 

76,765 

100.0 

100.0 

100.0 

100.0 

Sisal grass— 

Mexico. 

Other countries.. 

Total. 

Fruits: 

Bananas— 

British West In- i 
dies. 

jVixi0ric£iiL j 

States and Brit¬ 
ish Honduras.. 

Cuba. 

South America... 
Other countries.. 

Total. 

195,086 

20,401 

175,884 

9,880 

220,994 

7,616 

130,861 

12,546 

90.5 

9.5 

94.7 

5.3 

96.7 

3.3 

91.3 

8.7 

215,547 

185,764 

228,610 

143,407 

100.0 

100.0 

100.0 

100.0 

Bsf/nchee. 

15,677,191 

25,432,760 

2,354,395 

2,271,866 

2,917,380 

Bunches. 

11,957,935 

22,470,600 

2,708,624 

1,667,461 

2,386,965 

Bunches. 

4,927,435 

24,440,649 

2,859,021 

2,710,047 

1,817,552 

Bunches. 

2,191,516 

26,211,039 
2,184,110 
3,578,600 
495,114 

32.2 

52.1 

4.8 

4.7 

6.2 

29.1 

54.7 

6.6 

3.8 

5.8 

13.4 

66.5 

7.8 
7.4 

4.9 

6.3 

75.6 

6.3 

10.3 

1.5 

48,683,592 

41,091.685 

38,764,704 

34,661,179 

100.0 

100.0 

100.0 

100.0 

Nuts: 

Walnuta— 
Austria-Hunga y. 

France.'. 

Italy. 

Turkey (Asiatic). 
Other countries. .1 

Total. i 

Poandt. 

514,455 

19,020,143 

6,276,717 

1,712,209 

9,673,204 

Pounds. 

Pounds. 

Pounds. 

1.4 

51.1 

16.9 

4.6 

26.0 




18,716,W8 

6,440,934 

16,135 

8,271,831 

22,443,477 

8,489,385 

18,302,907 

7,822,612 

56.0 

19.3 

.0 

24.7 

60.9 
23.0 1 

47.3 

20.2 

6,926,072 

12,599,843 

16.1 

32.5 

87,195,728 

33,445,838 

36,858,934 

38,725,362 

100.0 

100.0 

100.0 

100.0 

Q£U vejsetable: 

OUve, salad— i 

France.' 

Italy. 

Other countries.. 

- Total. 

GaUons. 

949,858 
4,319;667 
948,135 

OaUons, 
802,092 
4,864 388 
1,044,487 

OoUons, 

891,769 

4,700,412 

1,632,250 

aoUons. 

726,771 

2,882,535 

3,923,843 

15.3 

69.5 

15.2 

12.0 

72.6 

15.5 

12.3 

66.1 

22 .? 

9.7 

88.3 

52.0 

6,217,560 

6,710,967 

7,224,431 

7,633,149 

100.0 1 

100.0 

100.0 

100.0 

8oya4)ean oil— 

Japan. i 

United Kingdom. 
Other ooun&ie8..| 

Total. 

Pounds. 

6,425,306 

1 453 932 
8,481,214 

Pounds. 

5,471,911 

006,134 

12,828,476 

Pounds. 
70,384,049 | 
187,722 i 
27,647,024 | 

Pounds. 

67,160,454 

95,520,781 

39.8 
8.9 

51.8 

28.5 

4.7 

66.8 

71.7 

.2 

28.1 

41.3 

68.7 

16,360,452 

10,206,521 

98,119,696 

162,690,235 

100.0 '100.0 

100.0 

10 G.0 


Japan.. 
United] 
Other « 

Total. 
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Table 209.—Origin of principal farm products imporud into the United States^ 

Continued. 


Article, and coun¬ 
try to which con¬ 
signed. 

Quantity. 

Per cent of total. 

Year ending June 30— 

1914 

1915 

1916 

1917 

(prol.) 

1914 

1915 

1016 

1017 

(lirel.) 

VEGETABLE MATTER— 

continued. 

Opium: 

Turkey (Asiatic 
and European)... 
United Kingdom... 
Other countries.... 

Total. 

Pounds. 

383,489 

39,372 

33,339 

Pounds. 

440,529 

38,258 

5,240 

Pounds. 

27,883 

62,665 

56,110 

Pounds. 

599 

65,356 

20,857 

Perct 

83.2 

8.6 

8.2 

.Perct 

91.0 

7.9 

1.1 

.Perct 

19.0 

42.7 

38.3 

.Perct. 

.7 

75.3 

24.0 

445,200 

484,027 

146,658 

86,812 

100.0 

100.0 

100.0 

100.0 

Seeds: 

Flaxseed or lin¬ 
seed— 

Argentina. 

Bushels. 

Bushels. 

3,927,542 

Bushels. 

11,468,039 

Bushels. 

5,009,441 


36.8 

78.1 

40.4 


3 

50 

8,647,168 

6,010 

4 

.0 

.0 

99.9 

.1 

.0 


39,990 

6,629,860 


122,5% 

7,014,573 

.4 

62.2 


1.6 

56.6 

Canada. 

3,094,735 

3 

116,456 

21.1 

United Kingdom. 
Other countries.. 

Total. 

68,823 

247,378 

^ .6 

.8 

2.0 

8,053,235 

10,666,215 

14,679,233 

12,393,988 

100.0 

100.0 

100.0 

100.0 

Grass seed— 
Clover— 

Canada. 

Pounds. 

5,741,516 

15,402,710 

4,200,141 

44,000 

4,719,282 

Pounds. 

1,525,080 

18,879,328 

336,575 

343,546 

3,072,184 

Pounds. 

1,620,609 

26,964,867 

44,000 

10,300,153 

2,910,132 

Pounds. 

5,654,366 

10,037,945 

19.1 

51.2 
14.0 

.1 

15.6 

6.3 
78.2 

1.4 
1.4 

12.7 

3.0 

64.4 

.1 

24.6 

7.0 

31.1 

55.2 

Fr^nra. 


Italy... I. 

2,479,188 

.6 

13.7 

Other countries 

Total. 

30,107,649 

24,156,711 

41,839,761 

18,172,159 

100.0 

100.0 

100.0 

100.0 

8 u|:ar, raw, cane: 

4,926,606,243 

4,784,888,157 

22,235 

326,842,206 

86,188,211 

120,869,986 

99,819,597 

5,150,851,544 

32,941 

217,190,825 

107,503.110 

118,659,613 

37,034,733 

4,669,097,398 

21,813 

267,891,954 

114,367,301 

158,107,460 

120,101,434 

97.8 

88.3 

91.5 

87.6 

Dutch East Indies. 
Philippine Islands. 
Santo Domingo.... 

South America. 

Other countries.... 

Total. 

116,749,211 

4,316,282 

9,386,732 

4,606,153 

2.3 

.1 

.2 

.1 

6.0 

1.6 

2.2 

1.9 

3.9 

1.0 

2.1 

.6 

5.6 

2.1 

3.0 

2.3 

5,061,664,621 

5,418,630,482 

5,631,272,766 

5,329,587,360 

100.0 

100.0 

100 0 

100.0 

Tea: 

Canada. 

8,112,383 

20,139,342 

10,551,735 

41,913,273 

14,077,601 

1,336,481 

3,446,615 

23,100,548 

12,645,303 

43,869,012 

12,869,968 

1,056,496 

2,600,705 

20,422,700 

14,855,825 

52,359,526 

19,066,241 

560,938 

3,160,459 

19,810,428 

13,138,534 

52,418,963 

13,857,721 

978,305 

3.4 
22.1 
11.6 
46.0 
15.4 

1.5 

3.6 

23.8 
13.0 
45.2 1 

13.8 
1.1 

2.4 

18-6 

13.5 

47.7 

17.8 
.5 

8.1 

10.2 

12.7 

50.7 
13.4 

.9 

China. 

East Indies. 

Japan. 

Umtod Kingdom... 
Other countries.... 

Total . 

91,130,815 

96,987,942 

109,865,935 

108,364,410 

100.0 

100.0 

100.0 

100.0 

Tc^oco, leaf: 
Wrapwr— 

Netherlands. 

Other countries.. 

Total. 

5,846,504 

246,283 

7,061,943 

179,236 

1 

4,963,761 1 
106,547 

2,426,322 

1,515,614 

1 

96.0 

4.0 

07.5 

2.5 

97.9 

2.1 

61.6 

88.4 

6,092,787 

7,241,178 

5,070,808 

8,941,936 

100.0 

ioo.o 

100.0 

100.0 

Other Jeaf— 

Cuba. 

26,617,545 

456,445 

15,616,548 

8,503,742 

2,821,450 

21,987,848 

91,678 

6,714,654 

5,950,915 

8,778,565 

23,946,863 

23,417,539 

49.3 
.. .8 

57.1 

.2 

17.4 

15.4 
9.9 

66.8 

55.5 

Oormany.... 

Turkey ( Asiatic). 
Turkey (EuroJ 

TIA1U1\_ 


18,450 

10,051 

18,748,871 

28.9 

16.7 

5.8 


.0 

.0 

44.6 

19,890^ 

18,976,774 

.0 

44.2 

Wiilil 

54,014,725 

88,523,560 

42,943,027 

42,194,411 






















































Imports and Exports of Agricultural Products. 79 

Table i09.—Origin of principal farm, produOa imporud into the Uniud StaUt 
1914^1917 —Continued. / ’ 


Quantity. 


Per cent of total. 


Article, and coun¬ 
try to which con- 
si^ed.' 


FOREST PRODUCTS. 

India rubber, crude; 

Belgium. 

Brartl. 

Central American 
States and Brit¬ 
ish Hundoras.... 

East Indies. 

France. 

Germany. 

Mexico. 

Portugal. 

United E^ingdom... 
Other countries.... 


Wood: 

Cabinet woods, ma¬ 
hogany— 
British Africa.... 
Central American 
States and Brit¬ 
ish Honduras.. 

Mexico. 

United Kingdom 
Other countries.. 


Pounds. 

11,005,246 

40,641,305 


665,487 

16,607,105 

2,629,287 

7,079,260 

641,029 

556,560 

48,279,674 

4,000,789 


Mfeet. 

12,888 


Year ending June 30- 


Pounds. 

1,902,370 

48,763,670 


790,368 
27,898,683 
685,699 
739,106 
1,827,912 
4,130,624 
75,168,236 
10,171,761 


.54,968,227 


1,313,454 

125,532,067 

509,675 


3,261,507 
2,773,a56 
72,459,408 
6,957,563 


172,068,428 267,775,657 


Mfeet. 

6,941 


Mfeet. 

6,888 


Boards, planks, 
deals,and other 
sawed lumber— 

Canada. 

Other countries.. 


Wood pulp: Pounds. 

Canada . 524,251,441 

Germany. 149,171,214 

Norway . 181,255,024 

Sweden. 265,457,874 

Other countries.... 18,591,642 


Pounds. 

660,656,640 

83,119,680 

200,934,720 

350,183,680 

22,050,560 


1,180,018 

38,050 


Pounds. 

790,997,760 

237,440 

115,978,240 


. 1,138,727,196 1,316,945,280 1,135,787,620 1,666,824,000 100.0 


1914 

1915 

1916 

Perct. 

Perct. 

Perct. 

8.3 

1.1 


30.8 

28.3 

20.5 

.4 

.5 

.6 

12.6 

16,2 

46.9 

2.0 

.4 

.2 

5.4 

.4 


.5 

1.1 

1.2 

1 

2.4 

1.0 

36.6 

43.7 

27.1 

3.0 

5.9 

2.6 

100.0 

100.0 

100.0 

18.3 

16.4 

17.3 

33.1 

42.4 

26.2 

14.7 

19.2 

21.2 

20.0 

14.0 

18.2 

7.9 

8.0 

17.1 

100.0 

100.0 

100.0 

96.1 

96.7 

96.9 

3.9. 

3.3 

3.1 

100.0 

100.0 

100.0 

46.0 

50.2 

69.6 

13.1 

6.3 

.0 

15.9 

15 3 

10.2 

23.3 

26.6 

19.9 

1.7 

1.6 

.3 

100.0 

100.0 

100.0 


Total 


100.0 
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Abortion, cattle, control work_ 35 74 

Accounts— ' ’ 

farm, value to farmers_ 15^^168 

household, value to farmers_”_"III~ 167 

primitive methods, examples_ 154 

simple, of farm happenings and nu>ney transactions_7.”154-155 

Acid phosphate, manufacture_ _ __ 1«1 

Africa— 

cattle numbers_ 429 

sheep numbers, increase_ 43 I 

South, wool production, per cent of world’s total, 1010_ 405 

Agent, pig-club, work in organization of clubs_ 382 

Agents, avoidance of frequent changes by shippers_ 325 

Agricultural— 

activities, organization_ 14 

Colleges, United States, list_ 591-593 

conditions in Southern Mountains_148-149 

Experiment Stations, location and directors_ 593^-594 

extension, cooix>ration of sheep specialists with States, 1017_ 819 

extension, cooperative, State officials list_ 594-595 

land area, in world countries_ 751 

products— 

exports and imports, statistics- 759-799 

selected exports and imports, 1852-1917_ 777-782 

trade international 1852-1917_ 775 

Agriculture— 

American— 

Atlas, project and preparation- 65, 537 

weed problem, article by H. R. Cates _ 205-215 

Department— 

bureaus and offices, work, 1917, brief review_63-100 

cooperation with Mississippi State Agricultural College_ 305-;i0G 

cooperation with other departments- 21, 26, 42, 48-51, 72 

organization, 1917- 7 

usefulness in war emergency- 13 

work in exclusion of insect pests-- - 195 

extension, cooperative work with beef cattle in South- 332-340 

persons engaged in, male and female, number, worhl countries- 750 

Secretary, request of seedsmen for seed-lnl)eling data- 501-503 

State officials, lists for United States- 593-595 

war conferences in spring of 1917-12-14,16,43 

Airplanes, wood drying work, cooperation of Forest Service- 82 


Alabama— 

mountain region suitable for cheesemaking, map. 

pig clubs, beneficial effects- 

Alaska, forest areas, national, June 30, 1917- 

Alcohol, exports, statistics- 


147 
374,376 
- 753 
.. 772 


Alfalfa- 

acreage, 1909- 

cuttings, first and second, dates, maps-- 

difficulties of seed production, and dependence upon seedsmen 
hay and seed- 


570 
570,571 
509-510 
521 
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Algeria— Pagei 

goats numbers- 431 

number of sheep, 1887, 1912_ 402 

wheat acreage, 1909-1917_ 463 

wheat exports, 1919-191G_-^_ 475 

wheat production, 1909-1917_ 471 

Alkali lands, jieanut crop, value_ 124 

Almonds— 
imports— 

1852-1917_ 780 

f statistics_ 765 

Alsike clover, adaptability to wet and sour soils, value, demand, etc_ 518 

Ammonia, synthetic, process of nitrogen lixation_ 143,145-146 

Ammon fates, organic, use In fertilizers_141-143 

Ammonium sulpliate— 

fertilizer source_ 258 

production in coke burning_ 141 

Andrews, Frank, article on “Sugar supi)ly of the Fnited States”_ 447-460 

Animal Industry Bureau— 

cooi>eration In pig-club work_ 381-382 

work, food production increase_ 33-38,49, 73-74 

work in 1917_72-74 

Animal matter— 
exports— 

and imports, 1915-1917, valuation_ 775 

1914-1917, destinathui_ 789-790 

statistics_ 768-769 

imports— 

1914-1917, origin_ 794-799 

statistics- 759-761 

Animals— 

beef, in cotton belt, decrease, 1900-1914, and Increase, 1914-1917_ 327 

condemnation at slaughter, 1907-1917, numbers_ 746 

diseases, control work_ 34-35,73 

hide producing, in important pro<iucing countries, discussion_ 425-^32 

live— 

exports, statistics- 768 

imports, statistics- 759 

number inspected at meat establishments_ 746 

predatory, control work, 1917-90-91 

slaughter and inspection, records- 74 

transportation, tonnage on railways 1914-1916_ 748 

value, 1879-1917 (with animal products)- 747 

Ant, Argentine— 

control studies_90,186 

introduction and ravages in South-. -90,186 

Antitrust laws, exemption of nonstock cooi:)erative associations_ 391-392 

Appalachian forest— 

areas, and White Mountains_ 754 

lands purchases, 1917- 81 

Appendix, agricultural data including statistics of principal croiw_ 691-790 

Apple— 

Ben Davis, picking dates, map_ 587 

maggot, injury to fruit- 187 

Apples— 

acreage, 1910- 587 

cold storage- ^ - 864,365 

exports— 

1852-1917 _ 778 

1914-1917,. destination- 791 

statistics___ 771 

prices on farm_ 681 

production, 1917, estimate_ 46 

statistics, production and prices_ 681-682 

varieties, production by States- 681-682 
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Apricots— 
exports— 

1914-1917, destination_ 

statistics_IIIZIIII” 

Arc furnace method of nitrogen fixation, typos of furnace 
Argentina— 

cattle, numbers decrease and reasons_r_ 

horses, number_ 

sheep, number, 3888, 1914_ZZI_~ 

wheat— 

acreage, 1909-1917_ 

exports, 1909-1916_ _I 

production, 1909-1917_ 

wool— 

exports_ 

production, per cent of world’s total, 1})01 -Tihm;__ 

Argentine ant, control studies_ 

Argols, imports, 1862-1917_I 

Arizona— 

Bermuda onion seed, quality_ 

forest areas, natlonalj. June 30, 1917_ 

prairie dog extermination_ 

Arkansas— 

forest areas, national, June 30, 1917_ 

phosphate deposits_ 

pig clubs, Improvement of swine Industry in Stati*_ 

Valley, muskmelon seed growing_ 

Arlington laboratory, work in nitrogen fixatioii___ 

Army horses, breeding, article by H. II. Reese_ 

Artillery horses. Army requirements_ 

Ashes— 

coal, fertilizer value_ 

hardwood, value as fertilizer source_•- 

Asia, wool production, 1916, per cent of world’s total— 

Ass hides, imports_ 

Asses, number in world, by countries_ 

Associations— 
cooperative— 

by-laws, care in framing_ 

organization, steps and forms--- . - 

farmers’, with and without capital stock.-- 

Atlas, American agriculture, project and preparation- 

Atmospheric nitrogen, fixation methods- -- 

Australia— 

cattle, numbers- 

sheep— 

number, 1891, 1902, 1911,1915- 

numbers, variation- 

wheat— 

acreage 1909-1917- 

exporta and imports, 1909-1916- 

productloQp 1909-1917- 

production, conditions affecting- 

wool— 

exports___ 

production, per cent of world’s total- 

Austria— 

wheat- 

acreage, 1909-1915- 

imports, 1909-1914- 

pr^uction, 1909-1916--——- 

Aviation Service, cooperation of Weather Bureau- 


_ ! 791 

_ 771 

— 343-145 

___ 429-430 

_ 432 

_ 402 

_ 4G.3 

- 475 

471 

- 413 

_ 404-405 

_90,186 

__ 761,780 

_ 534 

_ 753 

_ 231 

_ 753 

178,179,180 
___ 375, 376 

_ 534 

_ 146 

_ 341-356 

___ 348-349 

_ 284 

_ 254 

—405 

_ 437 

___ 709-713 


393 
388-392 
391-392 
. 65,537 
143-146 

429 

402-403 

430 

463 
475 
470 
.. 467 

413 

404,405 


464 

476 

471 

72 


Baby-beef dnba, organization In South, and growth m'I work, 1914-19^ 335 

Ba<CT. A..Vrtlciron "Danger of Introducing fruit flies In the Unlted^^^ 

States ** - -_-—-- QT® 

Bacon-and-ham clubs, for home curing 202 

Bag limit in hunting, need for preservation of waterfowl- 
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PMtt> 

Bailey, H. S., and J. A. Le Clerc, article on “ The peanut, a great Ameri¬ 
can food ”_ 289-801 

Baker, O. K., C. F. Brooks, and R. G. Hainswobth, article, “A graphic 

summary of seasonable work On farm crops ”_ 637-589 

Bali., J. S., article on “ Value of records to the farmer ”-153-168 

Baltimore, loss from rats in city, annual_ 245 

Banana fruit lly, distribution and menace to banana trade- 191 

Bananas— 
imports— 

1914-1917, origin_ 797 

^ 1 statistics_ 763 

Banding, trees, for control of gipsy and brown-tail moths__ 90 

Bankers, usefulness by support of Mississippi dairy industry_ 309 

Barium carbonate, use against rats, preparation and inaiiagemeiit 250-251 

Bark, tanning extracts, exports, statistics_ 769 

Barley— 

acreage, priniuctlon, value, exports, etc_ 634-689 

acreage with sceiling rate, 1916-1917__ 506-507 

distribution and importance, various States__ 506-507 

exi)orts— 

and imports_ 637-6,38 

statistics- 771 

leaf rust, occurrence, note_ —-— 485 

loss from smuts- 483-484 

prices, wholesale and farm___ 635-637 

Matistics, including acreage, yield, values, exports, prices, etc_ 631-638 

stripe rust, losses from, note_ 481 

use and value for hay- 607 

world crop, statistics- 631-632 

Barn rat. Rat, brown. 

Base goods, origin and use as Jertllizer_ 143 

Basic slag, source and value_ 259 

Basket, standard, and container act, regulations, work of solicitor_ 64 

Bassett, C. E., and O. B. Jesness, article on “ Cooperative marketing— 

where? when? how?”_—- 385-393 

Bassett, C. E., article on “Teamwork between the farmer and his 

agent”_ 321-325 

Bean, soy. Bee Soy bean. 

Beans— 

acreage, production, value, and prices_ 687-689 

demand and production_ 630-,531 

dry, acreage, 1909- 583 

field, seeding and harvesting dates, mjii)s___ _ 582, 583 

imports, statistics- 767 

prices, wholesale and farm_ 689 

statistics, acreage, yield, value and prices_ 687-689 

velvet— 

acreage in cotton belt, 1917, increase over 1916_ 524 

use and value for meat- 525 

world crop, statistics- 687-688 

Beef— ^ 

animals— 

in cotton belt, decrease, 1900-1904, and increase, 1914-1917_ 827 

production in corn belt, 1917_ 65 

cattle— 

cooperative experimental work, Alabama, 1904-1913_ 331 

experiments in South, data distribution as bulletins_ 332 

growth of industry in South_ 327->340 

industry, inauguration in South, 1904, and growth, 1913-1917- 331-340 

number in cotton-belt States, 1900-1917, estimates_ 328 

selling age in cotton belt, 1900-1914, and in 1917_ 327 

work of specialists and county agents in South, 1915-1917_ 882-338 

exports— 

1862-1917_ 777 

1914-1917, destination- 789 

statistics_ 768 
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Page. 

Beehive coking oven, wastes- ^268 

Beekeepinf^~ i 

careful management needful for success_ 397,398 

exactions of industry, and needs for study and Information_ 400 

Increase, work for-87,90 

Industry, possibilities and needs- 400 

loss percentage by winter deaths and colony weakenings- 398, 399 

methods, and value in sugar conservation- 395-400 

Beeswax— 
imports— 

1887-1917 _ 782 

statistics_ 759 

Beet seed— 

raising, necessity- 

sources, and possibilities- 

Beetle, cucumber, control- ^ 

Beetles, timber, control work- 88 , w 

Beets, sugar— 

acreage, 1909- - 

growing in various Slates, yield per acre, etc—- - 

thinning and harvesting, dates, maps- 

production in 1917, estimates-- ^ 

seed— 

production in United States, prejudice and oblections- 

supply, effect of European war, and home production- 

Belgium wheat— 4 ^ 

acreage, 1909-1915- 

Imports, 1909-1914- 4 ^^ 

Bmx 'w'R!Trtic^*^^“^Oooperatrv0'7a^^^ for the rontrol of 

squirrels, prairie dogs, and jack rabblte----- 

Belladonna growing for drug market, and •demand -- 

Bennett, O. M„ work on data for farm crops graphic summaiy- 

use, comparison with value production in Arizona-5^ 

onion seed, sources and possibilities-- -- -- 001’099 

Berr°es”nnsultnble for shipment, and unjust criticism, example- 321,322 

Biological Survey Bureau: 227-233 

cooperative work In rodeut extermination- 9()-P2 

work, 1917---“II--—III—II— 01 

B'Sand-BydtefuVnace and'Brociss"!^^ nlSogen'fiiallon- 

^‘'■''^^ntlng. objectionable habits and r^trlctlo^suggested.----- 20^2^ 

reservations for protection of waterfowl, need- 

^“■'’teiedlng grounds of waterfowl. Great Plains, protection, "rtlcle b.v^_^ 

Harrv C. Oberholser- __ 91 

damages to crops, studies-- HII.III_ 92 

migratory, law- 

prot^i^on^ emigration and wintering, 91 

studies -- ”_ ^91 

reservations I _ ^ 

wintering grounds, protection, need- 

®‘*^‘aktag-Powder, use of peanut flour, m 

Blttww^lnjury'to'to’lr^profl™*^-r'T^’hVrats 111—^236 

" Ptague of Europe, transmission by rats- 

Black— _ 

rat, description and -IIIIII—- ^ 

rust, cereal, economic importance 
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Blair, F. J., work on data for farm crops pjaplUc summary- 537 

Blanchin^r peanuts, practices- 292 

Blast furnace, by-products, utilization.-258-200 

Blister rust, white-pine, spread by certain \yeeds- 207 

Blood, dried, couiposiiion and value as fertilizer- 142 

Blueffrass, Kentucky and Oanada, iimluelion centers, Jiarvestln^ methods, 

etc _ 512 

Boll weevil — 

control, work of Entoniolopy Bureau_ 88 

infestation in Mississippi, 3908, and decrease in cotton produc¬ 
tion _ _ 308-304 

invasion in Texas, 1892, and spread to other States, 1892-1917_ 329-330 

prosperity as successor, relation of dairy cow_ 303-310 

relation to peanut production in South_ 298 

Boll worm, pink— 

appearance in Texas, and control_ 56-60, 71 

quarantine_ 58, 59, 71 

Bone phosphate of lime, composition and grades_ 179 

Bones— 

as source of phosphoric acid_ 178 

treatment for fertilizer_ 256 

Bounty— 

system, cost, and failure in extermination of rodents_ 225-226 

wheat, measures for increasing prodm tion in European countries_ 473 

Boykin, L. E., and J. E. Pennybackeb, article on “ Federal aid to high¬ 
ways”_ 127-138 

Boys— 

clubs, enrollment and emergency work_ 22-23,78 

utilization as farm laborers_41-42 

Brandy; imports, statistics_ 764 

Brazil- 

cattle numbers_ 429 

number of sheep, 1914_ 403 

Bread— 

exports, statistics_ 772 

peanut— 

composition, comparison with wheat bread_ 297 

recipe _ 296 

Breeders— 

live stock— 

associations, list, National and State_ 505-603 

support of pig clubs- 375 

Breeding- 

dairy cattle for increasing butter-fat production_ 360-361 

grounds, waterfowl— 

essential requirements- 200-201 

Great Plains, protection, article by Harry G. Oberholser_ 197-204 

hogs, pig-club projects- 371,372 

horses for United States Army, article by H. H. Ueese_^1-356 

Breeds, hogs, standardizing, results of pig-club work- 874-376 

Brick roads, surface construction and traffic suitable_ 273,275 

Briefs, solicitor’s, on blljs relating to department. 

Bristles, imports, statistics_ 760 

Brome-grass, seed production, disappointing results, etc_613-514 

Brorntts inemiis. 8qe Brome-grass. 

Bbooks, C. F., O. E. Bakeb, and R. G. Hainbwobth, article “A graphic 

summary of seasonal work on farm crops ”_^7-589 

Broom corn, production, acreage, and seed selection_ 529 

Bbown Fbedebick W., article on “The sources of our nitrogenous fer¬ 
tilizers” _139-146 

Brown rat. See Rat, brown. 

Brown-tall moth, control work, 1917_ 90 

Brownies, peanut, recipe_ 294 

Bubonic plague, Introduction into seaport towns by rats_ 247-248 

Bucher process of nitrogen fixation- 146 
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Buckwheat— 

acreage, production, value, exports, etc. 

distribution, acreage in United States andTy~States’’l916“i9i7 

flour value for food, demand, etc___ 

hulls, use and demand as packing for Dutcli'bulbs " 

prices on farm_ 2 _ I 

statistics, including acreage, yield, values,”prices, cncl’" III".! 

use and value as green manure crop_ 

Buffalo— 
bides— 

consumption in Unitetl States_ 

imports into United States_ 

numbers for hides___ I 

Buffaloes, number in world, by countries__ 

Buildings— 

form, plans distribution_ 

rat-proofing, directions _ 

regulations for exclusion of rats, need_ __I_I” 

Bulbs, imports, statistics_:_ 

Bulgaria— 

buffaloes, numbers_'_ 

wheat— 

acreage, 1909-1915_ 

exports, 1909-1914_ 

production, 1909-1910_ 

Bull associations, numbers and results_ 

Bulls— 

improved breeds, effect on dairy industry in Mississippi_ 

scrub, early use in cotton belt, and later use of pure-bre<ls_ 

Bur clovers, use and value as cover crops_ _ 

Burma bean, description and caution_ _ 

Butter— 

cold storage for transportation_ 

exports— 

and imports, 1909-1916, by countries_ 

1914-1917, destination___ 

statistics__ 

farm prices, by months and States__ . 

imports, statistics- - 

presence of growth-determining substance, note_ 

prices at principal markets, 1912-1917- 

receipts at princliial markets, 1891-1917_ 

Butter fat— 

and Income, article by J. C. McDowell- 

yield Increase, relation to Income and feed cost- 

By-laws, cooperative organization, care in framing- 


Page. 

644 -^ 
' 508 

- 508 

- 508 
644-646 
644-646 

- 608 


443 
435,437 
432 
709-713 

98 

240-241 

244-247 

- 704 

.. 432 

- 464 

- 476 
471 

73-74 

306-308 

329 

- 520 
530-531 

- 364 

- 726 

__ 789 

- 768 

- 727 
759 

__ 300 

__ 725 

„ 728 

357-362 

357-360 

393 


Cabbage seed, foreign grown, and domestic production^.. 
Calcium arsenate, substitute for lead arsenate, production. 
Calfskins— 

consumption in United States- 

exports from Unlteil States- 

imports into United States- 

production- 

supply of United States- 

Bee also Skins; Hides. 

California— 

bounties on rodents paid in 1916- 

campaigns for rodent extermination- 

forest areas, national, June 30, 1917- 

losses caused by rodents- 

vegetable seed— 

growing- 

production--- 

wl^eat growing decrease on account of weeds- 


_ 533 

_ 88 

_ 442 

440, 441 
435-436, 437 

_ 4.33 

_ 439 


.. 225 

230,232 
.. 753 

223 

533,534 
530,531 
- 210 
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Calves— 

condemnation at slaughter, number_ 746 

inspection at slaughter, numbers_ 746 

pure bred and baby-beef, organization and work, boys’ <‘luba_ 335 

Camphor— 

growing experiments in Florida_171-172 

imports statistics_ 762,785 

Canada— 

blue grass, use as adulterant for Kentucky blue gi-ass, and harvest¬ 
ing and thrashing methods_ 512 

^ cattle, number_429 

. horses, number_ 432 

sheep number, 1891, 1901, 1908, 1911, li^7_ 403 

waterfowl, breeding grounds_ 198,200-201,202 

weed laws, effectiveness_ 214 

WllOilt— 

acreage, 1909-1917_ 463 

exjKjrts, 1909-1916 _ 475 

production, 1909-1917'_ 470 

production, conditions affecting_ 

Canals, irrigation, injury by water wee<ls__ 207-208 

Canary Islands, source of Bermuda onion seed_ _ 533 

Candy, peanut, recipes_ 295 

Cane, sugar— 

Louisiana, failure to ripen, and effect on sugar yield_ 455-456 

production of sugar in Louisiana and Hawaii_ 693 

Canker, citrus, quarantine_70-71 

Cannabis, growing in South for drug market_ 171 

Canned— 

fruit, exports, statistics_ 771 

vegetables, exports, statistics_ 774 

Canning— 

fruits and vegetables, department publicity campaigns_26-26 

tomatoes, dales, map_ 589 

Capital stock, farmer.s’ organizations, advantages, and limits_ 391,392 

Carbide-calcium production and use in nitrogen fixation_145,146 

Carrot seed, sources and possibilities_ 534 

Cash— 

accounts for farmers, dally record and summary_155-159 

records, summary for year, usefulness to farmer__157-159 

Castor beans, imports, statistics_ 766 

Cates, H. R., article on “The weed problem of American agrirultiire206-215 

Cats, use on farm, objections- 243 

Cattle— 
beef— 

cooperative experimental work, Alabama, 1904-1913_ 331 

growth of industry in South_ 327-340 

number in cotton-belt States, 1900-1917, estimates_ 328 

breeders’ associations in several States- 597-603 

condemnation at slaughter, numbers__•— 746 

exports— 

1852-1917 _ 777 

1914-1917, destination_ 789 

feeding— 

experiments. Southern States, 1916_ 333-335 

peanut forage and hay_124-125 

potato silage_ 84 

grazing in national forests, numbers, 1912-1917, rates, 1917- 81,752,766-757 
hides— 

consumption, in United States- 442 

imports into United States- 486, 487 

supply of United States_ 439 

See also Hides, 
imports— 

exports and prices, 1896-1917- 721 

1914-1917, origin_ 794 

statistics_ 769 
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Cattle—Continue«l— 

increase, causes In 1914_ _ 

industry, unfavorable conditions ln“cora“b5ramron“Wte^^^ ^ 

inspection at slaughter, numbers_ _ ranges- ^i 

losses caused by poisonous weeds on ranges 1916 on 5 

Mississippi salw in St. T.onis stcK-kyarils, 1908, 19l6rcomp;H;j^”l27J^ 
number and value on farms, 1807-1918 
numbers— ~ 

and variations in number in United States _ _ _ _ 42^07 

in Argentina, Australia, Brazil, India, Africa, (\aiUMla”(4c“ ~ 

in 1917, increase since 1913_ _ ^ 

in world by countries___ 

prices at principal markets, 1912-1917_ 2 794 

production in South, early conditions, breed, etcII__IIIII__'I_“~~32S-3‘*>9 
pure-bred, sales in South, places, numbers, and prices, 1903-1917 

raising In Rhodesia, growth__ 

ratio to human pojmlation_ - -- — _ 

tick— ■ ' ■ 


eradication in South, progress, 1906-1917_ 34 - 3 r) 73 .3;i9-340 

See also Tick. ' ’ 


transfers to avoid feed shortage_36-34 30 

Cattlemen’s Association, Southern, officers- _ _ Z_Z_- 590 

Cement— 

burning, potash recovery, note___ _ ^77 

Industry, potash as by-product_ ZZZ___Z_ 2(K>-262 

Census— 

cattle, change in date of taking___ __ _ 405 

goat, with indications of change_ Z _ 428 

Central powers— 
wheat— 

acreage, 1909-1916_ 461 

exports and Imports, 1909-1914_ _ . • 470 

production, effects of war, note_ 408-469 

production of allied countries, 1909-1916_ _ 471 

Cereal— 

diseases and the fooci supply, article by Harry B. Hiinii>hrey_4(81-495 

rusts, varieties, losses from, etc_ 484-486 

smuts, varieties, losses from, etc____4KI-484 

Cereals— 

increase and improvement, variety tests, etc_ 75 

losses from diseases_ 481, 483-486 

production— 

1910-1916_ 9 


in 1917, estimates- 

race improvement. Importance- 

seed growing and saving by farmers for own use, list 
Cheese— 

cottage, as meat substitute- 

exports— 

1852-1917 _ 

and imports, by countries, 1909-1916- 

statistics ————— _—_—_ 

factories, establishment, North Carolina- 

imports— 

1852-1917 _ 

1914-1917, origin- 

(Statistics- 


45, 46 
494 495 
504-4509 

37 

_ 777 

732 
_ 768 

150 


780 

794 

759 


prodnctlon— -iki 

In North Carolina, demand and profit- 07 

introduction in South, special efforts- ^ 

soy-bean, nature, preparation, and use- 

Cheese making— ^ n 14 a 

cooperative plan, Introduction, 147-152 

Southern mountain farms, article by C. F. Doane and A. J. Reed— 147 152 

Chemicals, use In weed control, limited IT^S 49 82-85 

Chemistry Bureau, work, extension, and summary. 1917-17,44, 49 , 

Cherry worms, caused by native fruit fly- 
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Page. 

Chestnut blight, introduction and ravages_ 186 

Chickens— 

farm prices, by months and by States_ 733 

feeding economical rations_•_ 84 

Chicle, Imports, statistics_ 762 

Children— 

labor, utilization in cotton picking, fruit picking, etc_ 639 

school, use of women’s rest rooms under supervision_ 223 

Chile— 

hltrate fields, extent and use_140-141 

. wheat- 

acreage, 1909-1917_ 463 

exports and Imports, 1909-1915_ 475 

production, 1909-1917_ 471 

China, soy bean, food use, importance- 101 

Chocolate, imports, statistics_ 761 

Cholera, hog, control work, 1917_ 73 

Chosen, soy bean, food use, importance_ 101 

Cinchona bark, imports, statistics_ 762 

Cities, loss from rats, estimates for various cities_ 245 

Citrus canker— 

control work_ 77 

quarantine_70-71 

Claims, land. National Forests, work of solicitor_ 64 

Clayton Act, protection of nonstock co<^peratlve organizations_ 391-392 

Clover— 

red, seed use, production, and Importation, 19ir>-1916-517-518 

seed- 

effect of high prices on sales, 1917, 1918_ 517 

Imports, 1914-1917, origin- 798 

Imports, statistics- 766 

market center at Toledo, Ohio- 504 

prices_ 669 

red, machinery neecl In production- 518 

red, States producing bulk of crop, and market center- 518 

Clovers, varieties, description, value, etc_617-521 

Club— 

shipments of meat, improved methods- 379 

work, young people, factor of character building- 381 

Clubs— 

beef and pig, encouragement-36,73 

boys’ and girls’, membership and emergency work_ 22-23, 73 

community, organization for emergency work_ 22 

pig, and tlie swine industry, article by J. D. McVean_ 371-384 

women, work in establishing rest rooms_ 217-219 

Coal- 

ashes, fertilizer value_ 284 

coking for blast furnace, waste, value for fertilizer_ 258 

Cocoa— 

and chocolate, imports, 1852-1917- 780 

exports, statistics- 769 

imports— 

1914-1917, origin_ 796 

statistics- 761 

Coconut-oil imports, statistics- 765 

Coconuts, imjwrts, statistics- 765 

Coffee- 

exports— 

and Imports- 702 

statistics - 769 

Imports— 

1852-1917_ 780 

1914-1917, origin--- 796 

statistics_ 761 

prices wholesale. New York and New Orleans- 702-708 

statistics, exports and prices- 702-708 
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OolA— p 

burning, nitrogen, recovery as by-procluct _ _ _ 177 

by-product, ammonium sulphate, vaUie__ ~ I 141 

production, beehive process, wastes_ _ _ 

Coking oven by-product, recovery of wastes_ 

Cold storage— 

commercial, comparison of results with ordinary lefrigerators 

costs, increase with lateness of season. _ __ __ _ 367SH8 

development, factors leading to_“ _I 

holdings, monthly decrease_ _ " '”_r^367 

industry, criticisms, causes_IIIII-I "_II~3(i6-367 309 

investigations by chemists of Agriculture Department_ _ 308-369 

service in the conservation of foodstuffs, article hy, 1. C\ Franklin"" 3C3-37Q 

space Increase since 1887_1_ _ *■'_ 

temporary, use at producing points__'I 305-306 

time limits-ii:::::.::;::::;: 

See also Storage, cold. 

Colleges, agricultural— 

cooperation in pig-club work_ ___ 3S1-3S3 

list for United States_ _591-593 

usefulness in war emergency____ *13 

work on data for farm crop graphic summary__ _ _ 537 

Color investigations. Chemistry Bureau_I_ 35 

Colorado— 

forest areas, national, June 30, 1917_ 753 

Grand Junction, women’s rest room, management, and use___ 218,221,323 

losses caused by rodents__ 226 

prairie dog extermination___' 231 

Colt hides, imports_ _Ll_ 436.437 

Colts, raising for Army, Government terms, etc___ 341-356 

Commission merchants— 

necessity and advantage to sldpper of personal acquaintance, with _ 324 

sjiles agents for farmer, mncli criticism undeserved_ 321-322 

Commission transactions, lack of information cause of misunderstandings 321 

Composts, making from kitchen and gar<len wastes_ _ 283-284 

Concentrates, feeding to dairy cows, precautions.. ___3(51, 362 

Concrete roads, surface construction and trailic suitable__ 273, 2 <"5 

Conservation— 

farm products and foods_ _24-25 

fertilizer materials from minor sources, article by (\ V. Fletcher.. 283 288 

foodstuffs, service of cold storage, article by I. C. Franklin- 303-370 

Contests, pig-judging, educational value- 380 

Convicts, road camps, .studies and experimental work— -- 97 

Cooking, use of peanuts and peanut oil, recipes- 291-301 

Cooperation— 

essential in control of rodents-— 227, 233 

principles-- 

rat destruction, suggestions- 238-^7 

.successful, obstacles to---—386-388 

Texas with Agriculture Department in bollworm control- 59 

weed conti’ol, necessity- 215 

Cooperative— , ^ 

agricultural extension work, State officers, ^ist, United States-5.)1 o.m 

association, organization, steps and forms--— 888-392 

campaigns for control of ground squirrels, etc., article by \\. B. 

Bell _ 225-233 

marketl n c—— 

Objects aud methods, article by C. E. Bas.sett and O. B Jesness 385-393 
See also Marketing associations. ^ 

^pal, imports, statistics- 

Copra, Imports, statistics- ‘ ’ 

Cork wood, Imports, statistics- 

Corn— 

acreag^ bushels of seed planted and selection methods- 

production, value, exports, etc-- 
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Corn—Continued— ^ 

belt— Page. 

cattle handling, change from breeding to feeding, note- 427 

labor, seasonal distribution, graphs- 644 

soy bean as crop-:- 103 

clubs, predecessor of the pig club- 383 

crop in Southern States, 1917- 39 

cultivation and harvesting, labor requirements_ 539,640 

cutting— 

and shocking dates, map_ 666 

for silage, dates, map- 665 

exports— 

1852-1917_ 778 

and Imports_ 611 

1914-1917, destination- 791 

statistics_ 771 

husking and jerking dates, map- 567 

Imports, statistics- 763 

Inspection under the grain standards act-54-65 

losses from smut- 484 

planting dates, map_ 664 

prices, wholesale and farm_ 609-611 

production, 1917, estimate_ 45 

seed, production and demand, discussion- 532 

sirup. See Glucose. 

statistics. Including acreage, yield, values, exports, prices, etc_ 605-611 

suiJeriorlty as cereal for money value and total production_ 508-609 

world crop, statistics- 605-606 

yield, reduction by weeds_ 205 

Corn-oil cake and meal, exports 1902-1917_ 779 

Cost records, farm, methods of keeping, and usefulness_162-167 

Cotton— 

acreage, production, value, exports, etc- 670-676 

belt— 

labor, seasonal distribution, graphs_ 546 

peanut industry, note- 298 

soy bean as crop, advantages_ 103 

boll weevil, origin, and ravages in Southern States-186,193 

control of pink bollworm, zone project_ 59 

crop failure, and financial depression In South, boll-weevil invasion, 

1909-1914 _ 330 

crops, estimates, accuracy_ 93 

exports— 

1852-1917_ 779 

and imports_ 675 

1914-1917, destination_ 700 

statistics_ 769 

futures act, regulations, preparation by Solicitor_ 64 

growing extension_ 76 

imports— 

1914-1917, origin_ 791 

statistics_ 769 

long-staple, uses and demand- 626 

picking, labor- 639 

planting, chopping out, and picking, dates, maps_ 672-676 

prices, wholesale and farm- 673-674 

seed— 

production and uses- 625-626 

selection, quality, and purity, demand for automobile tires, etc— 626 

statistics, including acreage, yield, values, prices, etc_ 670-676 

transportation, tonnage on railways, 1914-1916_ 748 

use and value as wool substitute, effect of war conditions_ 428-424 

world crop, statistics_ 670-671 

Cotton-oil mills, use In manufacture of peanut oil, note___ 122 
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CJottonseed— 

cake and meal, exports, statistics __ , tto 

meals— 

source of nitrogenous fertilizer_ _ 141 149 

use in fertilizers, annual amount_III"'"I _I ^ 

value as feeding stuff and fertilizer ’ 

oil— 

exports, 1872-1917_ _ 

exports and Imports_I _ ~ __ __I ___ 

exports, 3914-1917, destination_I ~II_ _ "Z~” 792 

exports, statistics_ ”_1 __I 773 

imports, statistics_ _ ““ “ ^ 

oil cake and meal, exports— 

1897-1917_ _ 77 a 

1914-1917, destination_ I _I_I 7^2 

products— 

from Mexico, restrictions_ 58 71 

low^protein, inspection __Z_ZZZ __ 83 

County agents— 

emergency work_ __ _ 21 . 25 05 

Reports on results of pig-club work _Z_Z_Z^_. _Z_*^37gZ-378 

Covert, J. U., work In collection of data of “ Seedtime and har>est ”_ 537 

Cowpea, value as crop, comparison with soy bean_ _ _ 104 

Cowpeas, acreage in South, harvesting una thrashing methods_523 

Cows— 

dairy— 

bringing prosperity In wake of boll weevil, article by L. A. Hig¬ 
gins- 1 .- 303-310 

care and feeding, Improved conditions in Mississipiii_30G-307 

selection, breeding, and feeding_ __ 357-302 

in Mississippi, herd improvements and methods__ 300-308 

profitable, food cost and income, relations, study_ _ 357-300 

testing association, organization, and work of tester_ 361-362 

testing associations— 

numbers and results_ 73 

records study of butter fat and Income_ 357-300 

Cream, imports, statistics_ 759 

Creameries, establishment, and spread in Mississippi of dairj industry— 305, 

309-310 

Crimson clover, value as fertilizer, seed requirements, etc- 519 

Crop— 

Estimates Bureau— 

work, 1917_17,92-94 

work on data for farm crops graphic summary- 537 

reporters, voluntary- 93 

rotation, enemy to weeds- 210,212 

specialists, data collection- 92 

Crops— 

drug-plant, production in the United States, article by W. W. Stock- 

berger_169-176 

farm— 

seasonal work, graphic summary, article by O. E. Baker, C. F. 

Brooks, and K. G. Hainsworth- 537-689 

seeding and harvest dates, maps- 547-^589 

value, 1879-1917, based on farm prices- 747 

1916, yields_ » 

planting and harvesting, data collection- 537 

production, estimates, 1917-- 

various kinds, abandonment In Mississippi for lack of markets- 804-305 

^elds, reduction by weeds- ^ 

Oracifers, seed, sources, supply, and production, discussion- ooz 

Cuba: 

sugar— 

production, 1916-1916, 1910-1917--1- 

shipments, Key West to Habana, service, establishment-450-^ 

root vegetables, seed-growing possibilities- wj 

Oucumber seed, sources-- 
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Curing meats at home, work of ham-aiid-bacou clubs_ 378 

Curlews, breeding grounds* Great Plains_ 199 

Currant plants, quarantine_ 70 

Currants, imports, statistics_ 763, 782 

Cyanamid process for fixing atmospheric nitrogen_ 145 

Dairy— 

cattle breeding for Increasing butter-fat production_ 360-361 

cows— 

butter-fat production, average for cow-testing associations, and 

for United States_ 360 

feetl, peanut meal, value_ 83 

numbers, 1917, increase since 1913_ 46 

selection, breeding, and feeding_ 357-362 

division. Agriculture Department, dairy cow studies in Mississippi 

opposition, etc_ 305-306 

farmer’s income, relation to butler-fat production_ 357-362 

industry— 

educational campaign, meetings, school studies, milk testing, 

etc., in Mississippi_ 307-308 

moral and financial support of Mississippi bankers_ 309 

responsibility for financial prosperity in Mississippi, examples. 307-300 
products— 

exports, statistics_ 768 

Imports, 1914-1917, origin_ 794 

imports, statistics_ 759 

production and conservation__ 37 38 

Union, National, ollicers_ 596 

Dairying— 

injury by pasture weeds_ 206 

improvement, work of Animal Industry Bureau_ 73 

methods. North Carolina, Improvement, cooperative work_150-151 

Dairymen’s associations_ 597-603 

Dakotas lake regions, breeding grounds for waterfowl, description- 190-200 

Dates, imports, 1892-1917 _ 782 

Defense, National Council, women’s work_ 25 

Delaware, hogs. Increase, 1917_ 376 

Denmark: 

loss from rats, yearly- 236 

source of cabbage seo<l- 533 

wheat— 

acreage, 1900-1917- 464 

imports, 1909-1916_ 475 

production, 1900-1917_ 471 

Diabetics, soy beans as food for_ 107 

Diary, usefulness to farmer as record of events and cash accounts_155-157 

Dietary studies, States’ Itelation Service_ 95 

Digitalis, growing or collecting for drug market_^_ 172 

Diseases— 

animal, control work_ 34-35, 73 

gipsy moth, use in control work_ 90 

plant, control work of Plant Industry Bureau_ 31,75, 77-78 

Disinfectants, investigation by Insecticide board_69-70 

Doane, C. F., and A. J. Reed, article on “ Cheesemaking brings prosperity 

to farmers of southern mountains ”-147-152 

Dogs— 

rat, value on the farm_ 242 

sheep enemy, control_- 38 

sheep enemy, hindrances, and need of legislation against_317,318 

Dogskins— 

consumption in United States- 443 

imports_ 438 

Drainage— 

farm lands, work of Roads Office-97-98 

road, note_ 270 

Dried soy beans, production and food use- 107 

Driveways, weed control by use of chemicals- 218 
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Drought, Australia, note_ 

Drug— 

pharmacy e-stabllahment. 

law, enforcement by Chemistry Bureau_ 

**“P“rtuiice to growing drug plantL_I 


175-176 
— R2-S3 
174-175 

culUyatlon In United Statea, demands, etc„ 

growing, haphazard production undesirable irtliTa 

Drugs, cS pi^?p}Srtot by war^*"*^’ ici^170 

Drying, fruit, and potatoes, studios_I III __ 

Dust— grounds, Groat PIainsII__I_III _III_ irioS 

blast-furnace, fertilizer value_ __ _ oon 

mixtures for plants, Investigations_ ‘"_I_ 

Dyes, manufacture studies. Chemistry Ruroau_ I — - ' ll 

Dyewoods, imports, statistics_1_I,/’"!"" _ri- 76 o 

Earth road, surface, methods of constru<-ti<ni niid traiiic suitable 271 *>74 

Earthiiut. See Peanut. 

Education, agricultural, work of States llolations Service 

Educational— - 

exhibits, value to adults and children_ _379-;i.S0 

organizations, assistauce in <leveloping cooperalien____ ;iS,S 

Electricity use In fixation of atm<is|»heric nitrogen__ _ _ 143“l4f» 

Elk, protection and winter feeding_ _I_II ~~ ” n‘> 


271, ^74 


cold-storage, for transportation__ _ 304 3(55 

early spring, keeping qualities In cold storage_ __ ’.309 

exports, statistics_ _ _ _ _ _ .1 _ 768 

farm prices, by months and hy States, 1017__ _ I_I__I1__I 729 

handling methods in the past _____ ~ ~ _I_ 866 sr^) 

imports, statistics____ _ '_ ’ 7.-')9 

packing, work of Clieinlstry Bureau__ _~II 44 

prices at principal markets, by months__ __ _II 731 

receipts at principal markets, 1891-1917_ 730 

Egypt, wheat— 

acreage, 1909-1017_ _ _ 46.3 

imports. 1909-1916_ _ _ 47 .-) 

production, 1909-1917_ 470 

Engineers— 

district, appointment under Federal aid n)ads act, list of names and 

addresses_ 130 

forest— 

enlistment for war service_ 80 

organization hy Forest Service for war work_50-51 

England, colonies, wheat exports and imports, 1909-1910- 475 

Ensilage. See Silage. 

Entente— 

allied nations, wheat Imports and exports, 1909-1916- 475 

allies, wheat situation, discussion- 478-480 

wheat production— 

of allied countries, 1909-1917- 470 

in allied countries, effect of war- 403-467 

Entomologists, work In Insecticide Board- - TO 

Entomology Bureau, work, Insect control, 1917- 31-32,50,70,80-90 

ESqulpment for women’s rest rooms, simplicity and durability--219-220 

Europe, wool production, 1916, per cent of world’s total- 405 

European countries, belligerent, decline in number of sheep, note- 404 

Evans, Anne M., article on “Rest rooms for women in marketing 

centers “_ 217-224 

Ewes, increase on eastern farms by purchase of lambs In West- 318 

Exhibits— o*. 

educational, value to adults and children- 379-^ 

* •' fr<Mn pig-club members at State fairs- 

office, work in 1917, loans, and summarj’-w-o7 
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Expenditures, labor, 1909, map_ 649 

Experiment Stations— 

agricultural, United States list_ 693 

Southern Stales, cooperation with Animal Industry Bureau in 

cattle experiments_ 331-340 

work— 

State, need of demonstration work in sheep husbandry_ 319 

increase and results- 94 

on data for farm crops, graphic summary___ 537 

Explosives, manufacture, need of fix^ nitrogen_139,141 

Bxpprts— 

agricultural products, statistics (with imports)_ 768-794 

butter, 1909-1916, by countries to which consigned_ 726 

cattle, number and value, 1893-1917- 721 

cheese, by countries from which consigned, 1009-1916_ 732 

domestic wooi, chief countries exporting_412-414 ' 

farm and forest products, 1914-1917, origin-78^794 

forest products, selected, 1852-1917- 784 

hides and skins— 

by countries from which consigne<l_714-715 

discussion_ 434-439 

from United States_ 440-442 

horses and mules, 1893-1917, number and value_ 721 

sheep, 1893-1917_ 736 

wheat, by countries, 1909-1916- 476-473 

wool— 

by countries to which consigned, 1909-1916_ 742 

per capita_ 415 

percentage of production, supply, and consumption_:_416-416 

Expositions, 1917, dairy show, and soils i)roducts- 66 

Extension, agricultural— 

cooperation in pig-club work_ 381, 382 

State officers, list for United States- 594-595 

work in food administration-17,18-19,21,95 

Fairs, exhibits loaned by department, 1917- 66 

“ Fallon ” hides and skins, meaning of words- 433 

Farley, F. W., article on “ Growth of the beef-cattle industry in the 

South ”_ 327-340 

Farm— 

accounting, fundamental principles_163-154 

accounts, value to farmer-153-168 

costs records, methods of keeping, and usefulness_162-167 

crops— 

production methods, studies for promotion of economy_ 65 

seasonal work, graphic summary, article by (). E. Baker, O. F. 

Brooks, and B. G. Hainsworth- 537-689 

seeding and harvest dates, maps_ 647-687 

diversified, New York, seasonal distribution of labor, graph_ 543 

labor supply, cooperation of departments_41-43, 65 

lands, drainage, work of Roads Office- 97-98 

management— 

office work in 1917, review_’_ 65 

problem of labor distribution during year_ 538-530 

produce— 

**last resort” shipments, need for notice to commission mer¬ 
chant _ 323 

marketing, avoidance of seif-competition, example_ 823-324 

products— 

conservation _24-26 

exports and imports, 1915-1917, valuation_ 775-776 

from Hawaii and Porto Rico, shipments to United States, 1915- 

1917 _ 788 

principal, exports, 1914-1917, destination_ 789-798 

principal, exports to specified countries, 1916-1917_—_ 787 
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Farm—Continued— 

products—Continued. p 

principal, imports from specified countries. 191.5-1917 780 

pr ncipal, imports, 1914-1917, origin- 794 - 7 M 

shipments to Hawaii ami Porto Rico, 1 {) 15-1917 ' " " 

value, 1879-1917, based on farm prices " 7 ^ 

rat-proofing, suggestions_ _ ~ 

tenantry, studies_ IT .r _r 

women, rest rooms at marketing centers _____ ____ 217-‘>^ 

work, seasonal distribution graplis and maps_IIH'_I « 54 q ^ea 

Farmer, teamwork between him and his agent__ ‘ ~ qo? 

Farmers— • ~ “ “ 

associations with and without capital stock_ __ 391-392 

Bulletins, food production, issue In 1917__ _* Qg 

diary, usefulness as records and cash accounts_I__ __ _ ir>r>-157 

horse breeding for Army, advantages_ _~ 3.55-356 

horse raising for Army, terms, etc_ _' 345 

number, 1910, distribution by States, map_^_ 547 

organizations— 

development_ 2 *’ 

war meeting in Washingtmi, April, 1917_II_1___I I___ 13-14 

records, value, article by S. Ball__i.53-168 

resixmse to suggestions of department__ __ __ _4.5-48,60 

southern mountains, cheesemaking, article by (\ F. Doane and 

A. J, Reed_ 147-152 

Farming— 

general, labor seasonable distribution, graph__ 543 

intensive, sheep-raising hill ties, coiuparlsoi» of United StatQ^ 

with Great Britain_317-318 

requisition of labor by governments_ 474 

Farms, sheep raising, early increase aids_ 318-320 

Feathers, Imports, statlstk*s_ 759 

Federal aid road act— 

administration, organization, and procedure_133-138 

appropriation and purpose_ 129 

provisions and operation_130-131 

Federal aid to highways, article by J. K. Pennybacker and Tj. E. Boy¬ 
kin _ 127-138 

Feed— 

dairy, cost and relation to butter-fat yield and income- 357-360 

hog, whey from cheese factories, demaud and value- 161 

peanuts, use and value-123-125 

soy* beans, use.s and value- 103-104,106 

spoiled, fertilizer use- ii84 

Feeding- 

cattle, potato silage- 84 

dairy— 

cattle, for increasing butter-fat production- 361-362 

cows, peanut value- 83 

improved methods introduced by pig clubs- 

• pig-club projects- 

Fermentation, use for preservation of fowls- 84 

Fertilizer— ^ qk q« 

Investigations, laboratory work, Arlington farm.—-——-—--—-- 80-60 

materials, conservation from minor sources, article by U. ^ 

nitrogen content. Importance to growing crops---- 

sourw, phosphate rock, article by William H. Waggainan-177-183 

Fertlll25ers“~‘ __ „ pro oao 

industrial wastes, article by William H. 139-148 

nitrogenous, sources, article by Frederick W. Brown- 

shortage In western Europe- 

snryeys of supply undertaken- 

Fibers ^ 625-527 

29190*—TBK 1917-B2 























































818 


Yearhook of the Depa/rtment of Agriculture, 


Fibers— 

animal— Page. 

exports, statistics_ 768 

Imports, 1914-1917, origin_ 794-795 

imports, statistics__ 759-760 

vegetable— 

imports, 1914-1917, origin_ 796-797 

imi)orts, stiitlstics_ 761 

Field-crop seeds, miscellaneous, production, value, etc_ 527-529 

Figs, imports, 1887-1917_ 782 

Filberts, Imports, statistics___' 765 

Fillies, disposal in Army remount work, note_ 348 

Fires, forest, protection of national forests_ 80 

Fish— 

fertilizer value_2^56-257 

industry, wastes, utilization for fertilizer_ 256-257 

scrap— 

composition and fertilizer value_ 142-143, 257 

production, 1916_ 257 

Flax— 

drought damage, 1917, influence on seed supply and prices_ 528-529 

lmi)orts— 

1852-1917_ 781 

1914-m7, origin_ 797 

statistics_ 761 

production, acreage. States and counties producing- 528-529 

race improvement, value in wilt resistance, instance_ 494-495 

statistics, including acreage, yield, values, prices, etc_ 646-650 

world crop, statistics_ 646-647 

Flaxseed— 

acreage, production, value, etc_ 648-650 

Argentina, influence on prices, and unsuitability for seeding in United 

States- 528-529 

conservation for 1918 seeding- 529 

Imports— 

1914-1917, origin_ 798 

statistics_ 768 

meal, exi)orts, statistics_ 773 

prices, wholesale and farm__ 648-650 

Pi^TCHER, O. C., article on “Conservation of fertilizer materials from 

minor sources”- 288-288 

Flies, fruit— 

danger of introduction, article by E. A. Back-185-196 

foreign species likely to be Introduceil, details-188-192 

8ce aUo Fruit flies. 


Florida— 

camphor-growing experiments-171-172 

forest areas, nattonal, June 90, 1917- 753 

phosphate deposits- 178,179,180 

Flour— 

buckwheat, value for food, demand, etc- 508 

cost per year, average family, comparison with sugar and potatoes- 447-448 

family consumption, comparison with sugar and potatoes_ 447,448 

peanut, consumption and uses- 1 . -296-297 

soy-bean, uses and value-105-106 


wheat— 

and other. Imports, statistics- 764 

exports, 1852-1917_ 779 

exports, 1914-1917, destination- 792 

statistics--- ^ 

prices and International trade-622-6^ 

Flowers, seed distribution, 1917-- 

Fly fruit. Fee Fruit fly. ..n/. 

Fly, melon, origin, and Injury to true* growing, list of hosts-^-185-190 


Food— 

administration, Inauguratton, and powers- 

and drugs act, enforcement, by Cftiemietry Bureau- 


15-416,18-19 
_62-88 
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Food—Continued— 


conditions, war opening_ 

conservation, cooperation of Weather” BiireuuIIIII' 
control act, passage by Congress as wai*-eniergenc*v 
exhibits, cooperation of department. 1017 
peanut— - - - _ 


measure. 


In America, article by H. S. Knlley and .T. A. Le Clerc 
recipe_ 


uses 


peanuts, and peanut products, uses, 
production— • 


Page. 

9-10 

71 

- 16,64 

- 66-67 

289-301 

293 

201-301 

118-123 


act, purposes and amounts appropriated— 

and conservation shows, exhibits_ 

Increase, imiM)rtance and necessity_I_ 

increase, work of experiment stations_ 

protection from rats, devices and suggestions. 

soy beans, uses and value_ 

supply and cereal diseases, article by Harrv It 
surveys— 


- 17-18 

-6(t-67 

10-12, .33-41, 4.*)-48 

- 94-95 

- 241 


-iOl-102,104-110 

. lluinp]ire>_481-495 


and dissemination of market news, etc- 


17 


war emergency_20-30 

thrift leaflets, distribution in 1917___ ” 25 67 

Poods— “ ’ 


adulterated, studies_ 83 

conservation work_24-2.5 

digestibility, studies_ 95 

spoiled, studies by Chemistry Bureau_82-^ 

Foodstuffs— 


classes held in cold storage_ 364-365 

conservation, service of cold storage, article l)y I. C. FranMin_ 363-370 

conservation, work of Chemistry Bureau__ 84 

estimates by Crop Estimates Bureau_*_ 93 

holding on display in market, Injury to cold storage_ 367 

metallic poisoning, control_ 83 

movements during season, relation to storage costs_ 367 

Forage— 

crops, development in Mississippi, result of dairy-industry growth. 309-310 

soy bean, value, comparison with other crops_103-104 

Porage-crop seeds, dei)endence upon see<lsmen for supply_.509-510 

Foreign— 

countries, live-stock statistics- 709-713 

trade, domestic and foreign w(M)1, consumption per capita of produc¬ 
tion and supply-417-420 


Forest products— 

exports, 18.52-1917- 

exports and imports, 1915-1917, valuation- 

exports, statistics- 

imports, 1852-1917- 

Imports, statistics-— 

imports, 1914-1917, origin- 

international trade, 1852-1917- 

principal, exports 1914-1917, destination- 

shipments to Hawaii and Porto Uico, 191.5-1917 
transportation, tonnage on railwajs, 1914-1916. 


784 
776 
769-771 
. 785 

762-763 
799 
783 
793-794 
788 
748 


Forest Service- 

assistance to War and Navy Departments, 
work, 1917- 


.50, 80 
79-82 


Forests, National— 

acreage, receipts, Improvemeuts, etc-- 

area, June 30, 1917---^ 

extending into more than one State, names and areas...-- 7M 

grazing permits, allowances, numbers of stock, fees, and rates. 752, 

resources and revenue.s, 1912-1917..———-- 

Fpulbrood, American and European, loss to beekeepers, and control by 

apiarjr -- ^ 
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TearhooJe of the Department of AgricuMure, 


France— 

cotonlecH- Page. 

' wheat exporta and imports, 1909-1916_ 475 

wheat production, 1900-1917_ 470^71 

loss from rats, yearly__ 236 

wheat— 

acreage, 1909-1917_ 263 

Imports, 1909-1916_ 475 

production effect of war- 464-466,470,472 

Pbanklin, I. C., article on “ The service of cold storage in the conserva¬ 
tion of foodstuffs ”-36^70 

Fruit flies— 

danger of introduction, article by B. A. Back_185-196 

foreign species likely to be introduced, details_188-192 

general des<Tiptlon and habits_ 187 

native species_ 187 

spread, instances and methods_194i-195 

Fruit fly— 

Mediterranean— 

distribution and Injury to fruits_188-189 

intro(iuc*tion, Australia_ 194 

Mexican, Injuries to fruit_ 190 

Natal, development into important pest_19S^-19S 

olive, distribution and character of Injury_ 189 

Queensland, injury to fruits in Australia and India_ 192 

West Indian, injury to fruits and danger of intro4liiction_ 191 

Fruit— 

region, labor, seasonal distribution, graph_ 54S 

transportation, tonnage on railways, 1914-1916 (with vegetables)— 748 

yield, reduction by weeds- 205 

Fruits— 

attacked by Mediterranean fruit fly, list- 189 

conservation, work of department_25-26 

exports— 

1914-1917, origin_ 797 

statistics_ 771! 

Imports— 

1914-1917, origin_ 797 

statistics_ 766 

inspection. Markets Bureau- 2ft 

ripening, chemical changes, studies- 84 

Fungicide and Insecticide Board, work in 1917-69-70 

Fun^cfdes, investigations-69-70 

Fur pnMluction, increase and development of industry- ft]! 

Furnace, electric, use in manufacture of phosphatlc fertilizer_ 183 

Furnaces— 

blast, slag, value as phosphatlc fertilizer- 182 

electric, various types, use for nitrogen fixation-146-145 

Gadwall, breeding ground, Great Plains_198,199 

Gambler, imports, statistics- 762 

Game— 

Interstate commerce- 92 

reservations, care-91-92 

supply conservation, conditions essential to_206-298 

Gardening, home, stimulation, publications, etc-23,78 

Gardens, drug, for schools of pharmacy, establishment and use_175-176 

Galatin, imports, statistics- 766 

Georgia— 

cotton and grain farm, labor^ seasonal distribution, graph- 646 

larmeffs, number, 1910^ map-- 547 

mountain region suitable for cheese making, map_ 147 

pig elubsi beneficial resuUs- 876,878^ 888 

G6ftrgia*FIorfda fair, exhibits ffom pig-club members_888 
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Germany— 

loss from rats, yearly_ 

wheat— 

acreage, 1909-1916_ 

imports, 1909-1914_ 

production, 1909-1916_ II _I _I"II_ I' 

Ginseng— 

exports, statistics_ 

growing commercially, note _I___I_I__ II_ 

Gipsy moth, control work, 1917, tree banding, etc_ II 

Girls’ clubs, enrollment and emergency work_ _I _ 

Glucose— 
exports— 

' 188ii-1917_ 

1914-1917, destination___ HI I"‘ 

statistics_ 

production and value, 1914, and exiwirts, 1917_ I_ 

Glue, imports, statistics—_ 

Goat, meat use, increase_ 

Goats— 

condemnation at slaughter, number_ 

grazing in— 

National Forests, numbers 1917_ 

National Forests, numbers, 1912-1917, rates, etc_ 

inspection at slaughter, number_ 

numbers— 

in Algeria, Brazil, India, Turkey_ 

in United States_ 

in world, by countries__ 

Goatskins— 

consumption, in Unite<i States_ . _ 

Imports into United States_ 

prices course_ _ 

production_ _ _ 

supply of United States_ 

Goldenseal, growing commercially, note__ 

Goober. See Peanut. 

Gooseberry plants, quarantine_ 

Gtophers, extermination In North Dakota, cooi)erativo campaign— 

Gould, H. P., work on data for farm crops, graphic summary_ 

Grain— 

exports— 

1914-1917, destination- - 

statistics _ 

growing— 

conferences--- - 

increase work--- 

imports, statistics- 

Inspectors, licensing and work-- 

moth, Angoumois, control studies- 

products— 

exports, statistics-- 

Imports, statistics- 

standards act— 

administration- 

regulations, preparation by solicitor- 

statistics, including acreage, yield, values, exiwrts, prices, etc. 

transportation, tonnage on railways, 1914-1916- 

yield, reduction by weeds--- 

Grains— 

feeding to dairy cows, precautions- 

sowing in fall, acreage, 1917, estimates- 

Grape- 

spraying, experiments- 

sugar— 

exports, 1882-1917- 

exports, 1914-1917, destination- 


Page. 

236 

464 

476 

471 

771 
170 
90 
23, 73 


_ 779 

_ 791 

_ 771 

— 459-460 

_ 750 

- 428 

- 746 

_ 81 

752, 755-757 
_ 746 

431-432 

_ 428 

___ 709-713 

_ 442 

_ 436,437 

_ 445 

_ 433 

_ - 439 

_ 170 

_ 70 

—- 228-230 
_ 537 


791 

— 771 

40 

38-41,75 
__ 763 

__ 54-55 
89 

771-772 

— 764 

64-56 

64 

605-654 

— 748 
205,206 

361,362 
48 

88 

— 779 

— 791 
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Grape—Con tinned— 

sugar—Continued— **«««• 

exports, statistics_ 771 

production and value, 1914, and exports, 1917_ 459-460 

Grapes, imports, statistics___ 768 

Graphics, farm work, summary article by O. E. Baker, C. F. Brooks, and 

R. C. Hainsworth_ 537-4589 

Graphs— 

seasonal farm work_ 543-546 

seasonal farm work, list_ 641-542 

Grass seeds, production and conditions intiueaciiig_510-517 

Gravel roads, surface construction and traffic suitable_ 273,275 

Gray rat. See Rat, brown. 

Grazing- 

crops for hogs, increase by pig-club work_ 374 

live stock, national forests i)ermits, 1917_ 81 

National Forests— 

allowance various animals and rates_ 755-767 

permits, numbers, and revenue_ 752 

Great Britain, colonial possessions— 

sheep, proportion to cattle, comparison with United States_ 318 

wheat production_ 470-471 

wheat production, effect of war_ 467 

Great Plains— 

crop production, studies_ 79 

waterfowl breeding grounds protection, article by Harry C. Ober- 

holser_ 197-204 

Grease, exports, statistics- 768 

Grel)ea, breeding grounds, Great Plains_ 199,200 

Ground nut. See Peanut 
Ground pea. See Peanut. 

Ground squirrel, Richardson, extermination in North Dakota_ 228-230 

Ground squirrels, control, cooperative campaigns, article by W. B. BelL 225-233 

Guano, as source of phosphoric acid- 178 

Gulls, breeding grounds, Great Plains- 200 

Gums, Imports— 

1852-1917_ 785 

imports, statistics_ 762 


Haber process of nitrogen fixation_ 143,145-146 

Hainsworth. R. G., C. F. Brooks, and O. E. Baker, article, “A graphic 

summary of seasonal work on farm crops”_ 537-589 

Ham and bacon clubs for home curing of meats_ 378 

Hardwood— 

industry, wastes, utilization as fertilizer source_ 254-255 

wastes, potash source- 254-255 

Harvest— 


apple, dates, map- 

bean, dates, map- 

corn, dates, map- 

cotton, dates, map_ 

hay, dates, map-:- 

kafir, dates, map- 

oats, dates, maps- 

peach, dates, map_ 

potato, dates, maps_ 

strawberry, dates, map- 

sugar-beet, dates, map- 

to^cco, dates, map_ 

wheat, dates, maps- 

Harvesting peanuts, practices and suggestions_ 

Hawaii— 

farm products, shipments to United States, 1915-1917 

melon fly ravages- 

precautions to prevent spread of insect pests_ 


_ 587 

_ 583 

_ 666 

_ 575 

_ 669 

_ 568 

_ 568,609,561 

_ 589 

_ 577, 579 

_ 588 

_ 681 

_ 585 

552, 653,556, >507 
_ 114-116 


.. 786 
169-190 
.. 190 


shipments of farm and forest products from United States, 1915-1917^ 788 
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Hawaii—Continued— 
sugar production— 

1911-1916, 1915-1916, average, yield, value, etc 

statistics _ _ 

Hawk law, Ohio, bounty, effect on rat pest,~etc _ 

Hawks, rat destruction, value_IIIII.I 

Hawkweed, seed Introduction and damages caiised by” 

Ilay— 

acreage, production, value, exports, etc_ 

crops, planting in fall__ ___ " 

cutting, timothy, and clover, dates, map_ 

exports _‘ 

peanut, value, and yield_II_1_ 

prices, wholesale and farm_I___I 

statistics _ _ II__~ 

statistics, Including acreage, yield, values, prices, etc 

transportation, tonnage on railways, 1914-191G_ 

yield, reduction by weeds_ 

Hemp— 

acreage, 1917, and increase_ 

imports— 

1862-1917 _ 

statistics _ 

seed— 

production in Kentucky, and market control_ 

seeding requirements, 1918_ 

Henbane, growing for drug market, difflculties_ 

Hessian liy— 

control Investigations_ 

control, wheat seeding date to avoid injury, map_ 

Hides— 

consumption— 

in United States_ 

percentage of production_ 

exports— 

by countries from which consigned- 

from United States_ _ 

statistics - 


Page. 
4.60, 4.51 
693 
-- 249 

249 
211,213 

66.5- 668 

40 

- .669 
66.6 
124 

666-668 

772 

66.5- 668 

- 748 
205 

.626-527 

781 

- 761 

526-.627 

- 527 

__ 173 

89 

551 


442-445 

444 

714-715 
440-442 
- 768 


imports— 

•1901-1917 _ 782 

and exports_ 4.34-439 

1914-1917, origin_ 795 

statistics_ 760 

prices course, in United States- - 44.6-446 

production— 

discussion _ 432-4.34 

foreign trade, supply and consumption (with skins), article by 

George K. Holmes_ 42.6-446 

iooiNS, L. A., article on “How the dairy cow brought prosperity in the 
wake of the boll weevil”- — 303-310 


Highway— 

departments, State, relation to Federal aid road act- 

legislation. State, Impetus, relation to Federal aid roml act 


130-132 

1.32-133 


Highways— . „ ,, 

Federal aid, article by J. E. Pennybacker and L. E. Boykin. 
State, management- 


127- 138 

128- 129 


Bee oZ«o Roads. , 

Hog breeding, community work on breed standardization. 


376-377 


Hogs— 

breeders* associations In several States. 


597-603 


breeding— 

and feeding, plg*club projects-- 

stock Improvement by pig-club work- 

condemnation at slaughter, number—-—-—-- 

fattening on peanuts, management and advantages. 


371-372 

374-376 

746 

123-124 
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Hogs—Continued— * 

. feeding— Pag#. 

In pens, sources of compost- 284 

metliods, Improvement by pig-club work_ 373-374 

\\liey from cheese fuctories, demand and value_ 151 

grazing— 

crops iucToase by pig-club work_ 374 

national forests— 

uumlers, 1917_ 81 

numbers, 1912-1917, rates, etc_ 752,755-757 

increase— 

In Mississippi and Georgia_ 376 

in number, 1917, four States reporting_ 376 

inspection at slaughter, numbers- 746 

live, prices per 100 pounds- 745 

number— 

and value on farms, 1867-191^_ 743 

and value on farma by States^_ 744 

pure-bred, demand, as result of pig-club work_ 374-376,377 

raising Increase, campaign and club work_33, 73 

statistics_ 74^745 

dUa Swine. 

Holland, source of vegetable seed_ 533 

Holmes, Geoege K.— 

article on “ Hides and skins: Production, foreign trade, supply, and 

consumption ”_ 425-446 

article on “ Wool: Production, foreign trade, supply, and consump> 

tioir’_ 401-424 

Home economics— 

expert, cooperation with floiuiofl of National Defense_ 25 

(Mllce, work on rations for Coast Guard Service_ 40 

Home-gardening stimulation, publications, etc_28, 78 

Homemade peanut butter, manufacture, eest and value_ 120 

Honey— 

amount used each winter for bee colony_ 396 

crop, annual production_ 395-396 

imports, statistics_ 760 

losses annually by swarming of bees- 399 

production— 

and sugar equivalent, 1969_ 459 

increase, campaign, results*_87,90 

increase, work of specialists_ 32 

surplub— 

for sale or use, annual production per colony, etc_39T-898 

necessity for storage room_398^-400 

use and value as sugar substitute- 395-400 

waste prevention by education of beekeepers-_ 400 

Hoover, Herbert, appotntment tn control of food supplies_16-16 

Hops— 

exports— 

1^52-1917_ 7T9 

and imports_ . 687 

1914-1917, destination_ 792 

imports, 1882-1917_ 781 

prices, wholesale and farm_68&-686 

statistics, including acreage, production, value, exports, prices, etc- 68f^-687 

world crop, statistics_ 685 

Horse hides— 

consumption in United States_ 448 

imports into United States- 486,487 

prices course_ 446 

sburces of supply for United States- 482 

Hocse labor, seasonal distribution on farms, graphs_ 643-645 

HbKS9 markets, range of prices, 1909-191T- 719 
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Horses— 

Army— 

purchase by War Department. 1917 

for Army— 

Government encouragement, plans, and work q^i o^q 

suggestions to farmers__ _ _ -or;“^ 

for United States Army, article by H. H. Reese ti^Q^ 

community breeding, advantages-^ 

exports— ^554 

1914-1917, destination_ _ 

statistics_ “*■ 

grazing In National Forests— 
numbers, 1917_ 

import^''*'’ 

exports and prices, 1893-1917._ _ to. 

1914-1017, origin_ " ‘ 

statistics_ ' itn 

numbers- ^59 

and prices by States, 1917. 1918_ 71 c 

and value on farms, 1867-1918_IIIZII’”! ' 717 

in world, by countries_ ' ~ 709-713 

receipts at live-stock markets, 1909-1917_720 

Horticultural Board, Federal, work, exclusion of plant i)ests 18r>, I 8 G 195-196 
House rat, most destructive animal in the world, article by David E. 

Lantz-'_ 235-251 

Household accounts, value to farmers_ _IIIIIIII.. * 167 

Houston, D. F., report as Secretary of Agriculture, 1917_9-61 

Howard, L, O., efforts to prevent intixidiiction of insects i)csts_I_II 185 

Hulls, buckwheat, use and demand as packing for Dutch bulbs_ 608 

Humpiibey, Habby B., article on ‘‘ Cereal diseases and the National food 

supply”- 481-495 

Hungary, wlieat— 

acreage, 1909-1916___ . _ 464 

exports, 1909-1914_476 

production, 1909-1916_ 471 

Hunting birds, objectionable habits, and restrictions suggested_ 201-203 

Hyacinth, water, injury to irrigation canals_ 207-208 


Idaho— 

campaigns for rodent extermination__ 

phosphate deposits_ 

mtnois— 

corn and small-grain farm, labor, seasonal distribution, graph 

production center for redtop grass seed_ 

Importations, cotton products, from Mexico, restrictions- 

Imports— 

agricultural products, statistics (with exports)- 

butter, by countries, to which consigned- 

cattle, 1893-1917, number and value- 

cheese, by countries to which consigned, 1909-1916- 

farm and fruit products, 1914-1917, origin- 

forest products, selected, 1852-1917- 

hides and skins- 

by countries to which consignetl- 

United States- 

horses, 1893-1917, number and value- 

sheep, 1893-1917_ 

soy-bean products, 1910-1917-x~.7vVo- 

wheat, by countries to which consigned, 1909-1910- 


230,232 

- 178 

544 
511-512 
58,71 

759-799 

- 726 

„ 721 

732 
794-799 
_ 785 

434-449 
715-716 
_ 435 

-- 721 

- 736 

- Ill 
475-476 
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Imports—Continued— 

wool— Page. 

1909-1916, by countries_ 742 

principal countries_ 408-409 

United States_i_ 409-411 

Income— 

dairy farmer, relation to butter-fat production_357-362 

increase from dairy cow, proportion to butter-fat Increase_ 357-360 

India— 

buffaloes, numbers_ 432 

cattle, numbers_ 429 

goats, numbers_i_ 431 

wheat— 

acreage, 1909-1017_ 463 

exports, 1909-1916_ 475 

production, 1909-1917_ 470 

Indiana, pig clubs, champion, work and results_ 378 

Indigo, imports, statistics_ 764 

Industrial wastes, fertilizers from, article by William II. Ross_ 253-263 

Information service, development and work of 1917_17,44r45,67-68 

Insect— 

control, work of Entomology specialists_ 87 

pests— 

introduction and ravages in United States_185-186 

sheltere<l by weeds in winter_ 207 

powder, manufacture of, investigations_ 69 

Insecticide and Fungicide Board, work in 1917-69-70 

Insects— 

control work by Entomology Bureau_31-32 

development into pests after Introduction into new country_192-193 

injurious to agriculture, prevention and control- 17 

tnick crops, studies_ 89 

Inspection— 

animals, export and Import- 74 

fruits and vegetables, Markets Bureau- 29 

meat— 

Federal, statistics_ 745-747 

record, 1917- 74 

Inspectors, grain, licensing and work-54-55 

Interstate— 

commerce In game_ 92 

shipments of seed, national law to control, advantage- 214 

Inventory, annual, uses for farmers-159-161 

Iowa— 

bounties on rodents paid in 1916- 225 

grain and hay farm, labor, seasonal distribution, graph_ 544 

Traer, women’s rest room and library- 218 

Iron— 

Industry, wastes— 

utilization for fertilizer- 258-260 

ores, source of phosphoric acid- 182 

Irrigation studies and experiments- 97 

Italy— 

acreage, 1909-1917 - 463 

Imiwrts, 1909-1910- 475 

production, 1909-1917, effect of war, etc- 470,472 

Ivory, vegetable. Imports, statistics- 762 

Jack rabbits, extermination, cooperative work- 282 

Japan— 

clover. See Lespedeza. 

rape seed production- 583 

soy bean, food use, Importance- 101 

vegetable seed growing- 585 
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“Cooperative "“rbetlng- ^ 
Jones, E. W., originator of pig clubs_ ” ‘J 

Judging pigs, contest, educational value_I ^ 

Jute, imports— "* 

1852-1917- „ 

1914-1917, origin_ 

statistics-IIII I I 701 

Kafir— 

acreage, 1909, with milo_ ™ 

harvest dates, map_^ 

Importance as grain sorghum, distrlTutlonrsmriTmlm^^^^ 

rate- _ _ _ 514-515 

kernel, composition, studies_^ '33 

B^ale seed, source- 

Kangaroo skins— 

consumption in United States_ _ 443 

Imports_438 

Kansas, losses caused by rodents_226 

Kelps, giant, potash source, note_1_ 477 

Kentucky— 

bluegrass, production, harvesting and thrashing methodis etc_ 512 

hemp production and market control_ 526-527 

mountain region suitable for cheesemaking, map_ 147 

phosphate deposits_178,170 

pig-club work, effect on swine industry of State_ 374-576 

Kllbourn-Scott furnace process of nitrogen fixation_ 144 

Kitchen wastes, nltillzation as fertilizer_ 283-284 

Korea, soy bean, food use_ 101 

Labor— 

corn belt, seasonal distribution, graphs_ 544 

Department, cooperation in supply of farm labor_ 42-43, Go 

distribution during year, problem of farm management __ - 538-53i> 

expenditures, 1909, map_ 549 

farm— 

cooperation of departments for supply_41-43,05 

reqylsltton by Government_- 474 

seasonal distribution, graphs and maps- 543-589 

horse and mule, seasonal distribution on farms, graphs- 543-540 

requirements for sheep raising and care- JllO 

seasonal distribution— 

in fruit growing and general farming, graph- 543 

on farms, graphs_ 

small requirement for sheep raising, comparison with general farming. 318 

Laboratories, chemical and physical, work of Soils Bureau- 80 

Laboratory, Forest Pro<lucts, studies- 82 

laborers, farm, number, 1910, map- ^47 

Lambs, sale before 6 months, results of war prices- 319 

Land— 

areas, agricultural and total, world countries- *^1 

(fiaims, National Forests, work of Solicitor- 

poor, value of peanut crop--—T-;—:- qiilIiq 

unoccupied, utilization In increase of sheep industry-318^19 

Lands, cut-over, use and value in increase of sheep raising—-- 3i8-6i» 

Luits, David B., article on “ The house rat: The most destructive animal 

in the world ___ 

Lwrd— 

oonponnds— 730 

exports, destination- iSJ 

exports, statistics- 

exports, statistics-^ 

substitute, peanut oil, value- 

Lasker, A, D., work in food conservation- 
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Law— ' 

migratory birds, protection- 92 

weed, control of interstate seed shipments, advantages- 214 

Lawns, weed control_■- 208 

Laws— 

administration of, work of Solicitor_ 64 

road. State_53,64 

seed-control, number of States governed by_ 501 

weed, importance as control measure- 214 

Le Clebc, J. a., and H. S. Bailey, article on “ Tlie peanut, a great Ameri¬ 
can food ”_ 289-301 

Lead arsenate, substitute, production___ 88 

Leaf rusts, cereal, occurrence and importance_ 484-485 

Legislation— 

State highway, impetus, relation to Federal-aid road act_132-133 

war emergency_16-18 

water-power, need_61-52 

Legume seed, importance of liberal supply, prices, etc_ 517 

Legumes, status of soy bean_101-102 

Lemons, imiHirts, statistics_ 763,782 

Lespedeza, States producing, value, etc_ 520 

Lettuce seed, sources ami requirements_ 534-535 

Libraries, development at women’s rest rooms_218,223 

Licorice root, imports, statistics_ 764 

Lima beans— 

acreage and seed requirement_ 631 

small, similarity to navy bean, caution__ 530-531 

Lime phosphate, amorphous, deposits, location and miaing_178-181 

Linseed— 

meal, exports, 1914-1917, destination_ 792 

oil, exports, statistics_ 773 

Lint, cotton, production statistics_ 1 _ 672 

Liquors, alcoholic— 

exports, statistics_ 772 

Imports, statistics_ 764 

Live stock— 

Association, American National, officers_ 596 

associations. National and State___ 695-603 

breeders’ associations in States, list- 597-30S 

breeding and feeding investigations_ 4 ._ 72 

conference in Washington, D. C., 1917_36-37 

feed, use of soy beans- 103-104,106 

grazing In National Forests— 

kinds, numbers and fees, 1912-1917_752, 765-767 

permits, 1917 _81, 762 

Industry committee, cooperation in live-stock work_ 37 

injury by poisonous weeds_ 207 

losses from severe winter_ 84 

market reports, extension- 36 

markets, receipts of horses and mules, 1900-1917_ 720 

peanuts as feed, value_123-126 

pests, control, and meat production increase_ 17 

redistribution to avoid feed shortage- 83-34,86 

statistics-,- 709-747 

Living standard, improvement, as result of successful cheese factories_ 152 

Louisiana— 

peppers, growing for drug market- 171 

pig clubs. Improvement of swine industry of State_ 876,888 

rice yields diminished by weed growth_ 210 

State Fair, fat hog exhibits from pig clubs- 888 

sugar cane, failure to ripen, and effect on sugar yield—*._ 455-456 

sugar production— 

number mills, description. Improved machinery, etc., 1795-1917 

448-449,453-466 

statistics- 698 
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iMEiber— 
exports— 

1852-1917_ 

1914-1917, <lestlnallon_ 

statisucM_ rrrr _r 

imports— 

1852-1917 _ 

1914-1917, origin_ 

statistics_ 

tests in Forest Products Laboratory_lI__l_ 

Lumbering wastes, sources of fertilizer_ 

Lunches, serving at women’s rest rooms, utility 
Luxemburg— 

wheat acreage, 1909-1917_ 

wheat production, 1909-1914_~ 


Fag*. 

784 

793-794 

- 770 

- 785 

- 799 

- 763 

82 

~ 254 

223^-224 

- 464 

- 471 


Macadam roads, surface construction and traffic suitul)lo ___ 27 ^ 275 

Macaroni, imports, 1903-1917_ _" ^782 

Madagascar, cattle, numbers increase_ _ _ ' 

Maggot— 

apple, injury to fruit_ _ 

orange, same as Mexican fruit fly__ _2““ yyo 

Mallards, breeding grounds. Great Plains_II~ lOg, 199 

Malt— 

exports, statistics_ 772 

liquors, exports, statistics_ __“I 772 

Manchuria, proposed export of soy beans to Uuiled States, and erflit on 

prices- 524 

Manila— 

fiber, imports, 1914-1917, origin_ _ 797 

imports— 

1852-1917_ 781 

statistics_ 761 

Manufactures, transportation, tonnage on railways, 1914-1910_ 748 

Maple products, production and sugar equlvaleut, lfK)9__ 459 

Maps— 

crops, seeding and harvesting dates_ 547-589 

graphic summary, preparation, methods_ 537 

seasonal farm work, list_ 541-542 

Mares— 

breeding to Government stallions, terms- 345 

selection for Army horse-breeding, requirements- 348 

Market— 

needs, value of information to shippers- 324 

news service, extension- 28-29,36 

Marketing— 

associations— 

by-laws, care in framing- ^ 

incorporation-- 

organization, steps, and fwms- — «28^S92 

centmrs, rest rooms for women, articie by Anne M. Evans-217-224 

cooperative^— 

objects and methods, article by C. E, Bassett and O. B. Jesness- 

success, conditions necessary, and precautions- 

hogs, Improved methods In jflg-club work- 679 

methods, studies- ^ 

work of Department-—-- 21-29 

Bureau, work In 1917-----1 1 ,27-30,9^W 

home V8, city, conditions governing, and comparisons-^ tT? 

horflt» range of pricey - 7 ^ 

lif)a>stock, receipts of horses and mules--—---—- - 

F. B., arUete oi» " Slie«) and Intensive farmlnK-811-320 

Massachusetts— „ .m 

SpringBeld, National Dairy Show Exhibit- qS 
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Page* 

May beetles, control studies- 89 

McDowell, J. C., article on “ Butter fat and income ”_ 357-302 

McVean, J. D., article on “ Pig clubs and the swine industry ”_ 371-884 

Meadow-fescue seed, production for export, decrease in demand, etc_ 613 

Meal— 

I)eanut, nature and feeding value-124-125 

soy-bean, nature, production, and uses-105-106 

Meat— 

canned, exports, statistics- 768 

establishments and number of animals inspected- 746 

goat, increase in use_,--- 428 

Imports— 

and quantity condemnefl, 1914-1917_ 747 

food products, preparation and percentage condemned_ 747 

inspection. Federal, statistics_ 746-747 

production— 

increase, work of Animal Industry Bureau_ 73 

stimulation by pig-club work- 377-378 

products, exports, 1914-1917, destination_ 789^790 

quantity prepared and percentage condeinne<i, 1907-1917_ 747 

shortage, and necessity of increasing supply-47,48 

statistics - 761 

supply- 

ion _ 10 

increase, work of Department_^_ 33-87,73 

Meats— 

cold storage, for transportation- 364,365 

home curing, work of ham and bacon clubs_ 378 

Mcdicago spp. See Alfalfa; Bur clovers. 

Medicinal plants, growing commercially_170-173 

Meetings, preliminary and other, in forming cooperative associations— 389-391 

Melllotus, species, value, distributlop, etc- 520-521 

Melon fly, origin, and injury to truck growing, list of hosts-189-190 

Menhaden— 

annual catch and uses- 267 

source of oil and fertilizer- 257 

Mexico— 

cattle, numbers _ 430 

fruit fly, injuries to fruits- 190 

goats, numbers- 431 

number of sheep, 1902- 403 

pink bollworm, introduction and spread_ 37--68,71 

survey of pink bollworm situation-59^ 

Michigan, women’s rest rooms, management_219, 221 

Middleman, common name for commission merchant_ 321 

Milk exports, statistics- 1 - 768 

Mill feed, exports, statistics- 772 

Millets— 

foxtail, acreage, 1909, and annual seed requirements_516-617 

German, Hungarian, Siberian, and Kursk, seed-production and dis¬ 
tribution - 616-517 

Milo— 

acreage, 1909, with kaflr- 568 

Importance as grain sorghum, distribution, seed production and use 

rate - 614^16 

Mines, products, transportation, tonnage on railways, 1914-1916_ 748 

Mining phosphate rock, methods and cost_179-180 

Minnesota wheat yield diminished by weed growth_ 210 

Mississippi— 

boll weevil Injury to cotton Industry, prosperity restoration by dairy 

Industryw_ 303-810 

cattle sales in St. IjOuIs markets, 1908, 1916, comparison_ 827-328 

farmers, number, 1910, map_ 547 

pig clubs, beneflcial results- 876 

Missouri, farmers, number, 1910, map_ 647 

Mohair Growers’ Association, National, ofRcers_ 506 
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Molasses— 
imports— 
1852-1917 

statistics_ 

production, 1909- 


Page. 

- 731 

A- 

Money transactions, rei'ords, usefulness on "I ” 155-159 

Montana— 

campaign against ground squirrels_ 1 _ 030 

losses caused by rodents_226 

phosphate deposits_~I_' Z 178 

Moobefield, Charles H., article on *‘Tho design of imblir !Z>ads”Z__Z 26r>-281 

Moukhottse, L. a., work on data f<»r farm crops graphic suiiiuiary_ 537 

Morse, W. J., article on “The soy-hejin industry in the Unito<l Slates “_'l01-lU 

Motor boats, use in bird hunting, objections_ 202 

Mountain farmers, cheeseinaklng, artitlc by C. F. Doane and aZ J. 

Reed-147-152 

Muffins, peanut, recipe_ 294 

Mule— 

labor, seasonal distribution on farms, graphs_ 546 

Bee also Horses. 

Mules— 

exports— 

and prices, 1893-1017_ 721 

statistics- 768 

number— 

and prices, by States, 1917. 1918- -- 718 

and value on farms, 1867-1918- 717 

in world, by countries_ _ ___ --70ii-713 

Munitions, manufacture, demands for nitrogen - -1.39,140,141 

Mu.shrooms, imports, statistics- 767 

Muskmelon seed, sources- - 534 

Mustard, wild, injury to wheat fields- --— 209 

Mutton, food value, comparison with other meals- -311-313 

Narrow-leaved vetch, use and value In South- - — 522 

Natal— 

fruit fly, development into important post-192-193 

grass, value in Florida, and seed pixxluctioii- 514 

Naval stores— 
exports— 

1914-1917, destination- <03 

__ __ -----------— 770 

Navy Department, cooperation of Agriculture Department-- 48-51,72,80,84,88 
2Srd) 

pig clubs, beneficial results, and clminpion work- ^I’Lioq 

sand-hill region, ns breeding ground f<ir waterfowl-IdMW 

Nectar, honey content, sources, and sweetening v.alne--— 

Netherlands, wheat— 

acreage, 1909-1917_ 

imports, 1009-1916- 47 ^ 

production, 1909-1917- 33 

Net-weight law, enforcement- 

Nevada— _ ^ ^ l <>7 

breeding places for waterfowl, note- 2.32 

campaigns for rodent extermination-- ’ ’223 

losses caused by rodents- 

New Mexico— 534 

Bermuda onion seed, quality--- — 107 

breeding places for waterfowh -- 7 ^^^ 

forest areas, National. June 30, l.nT- " 226 

losses caused by rodents- 231 

INrairie dog extermination- 

New York farm— 165-166 

cost records of potato growing, example - ^ 

diversified, labor, seasonal distribution, graph- 
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New Zealand— Page* 

number of sheep, and Increase, 1891-1917_-_ 403 

wool exports_ 413 

wool production, per cent of world’s total_ 404,405 

News Letter, Weekly, work in -1917_ 68 

Nitrate— 

Chilean, deposits, recovery process, composition and use_ 140 

deposits, Chile, extent, manufacture, and consumption_140-141 

sodium— 

commercial, composition and use_ 140 

importation from Chile. 1914, 1916_ 140 

Nitric oxide, formation by arc-fixation process_143-145 

Nitrogen— 

abundance, cost, and uses_ 139 

atmospheric, fixation methods_143-146 

dep<»sits, use, and extent_140-141 

fixation— 

processes. Improvement_ 178 

work, cooperation with Ordnance Bureau_ 85 

importance as fertilizer, and in manufacture of explosives_ 177 

recovery— 

from industrial wastes, amount ami sources_ 263 

from packin^?-house wastes, practices and possibilities_ 255-256 

metlKxls_ 177 

Nitrogenous fertilizers— 

by-product of iron and steel industry_ 258 

cottonseed meal, value_ 262 

production from Industrial wastes___ 189-260,262-263 

sources, article by Frederick W. Brown_ 139-146 

North America, wool production, 1916, per cent of world’s total_ 405 

North Carolina— 

cheese factories— 

establishment and increase_ 38 

introduction and results_149-152 

farm, cash and cost records, summary, examples_ 157-158,164 

meat-curing work and contests_ 378 

mountain district suitable for cheesemaking, map_ 147 

Salisbury, women’s rest-room_ 219 

North Dakota— 

forest areas. National, June 30, 1917_ 753 

grain farm, labor, seasonal distribution, graph_ 545 

losses caused by rodents- 226 

Rolette County, bird reservation, private, ideal conditions_ 203 

wheat yield diminished by weed growth- 210 

Northeastern States, cucumber seed growing_ 534 

Norway— 

rat. See Rat, brown, 
wheat— 

acreage, 1009-1917 - 464 

imports, 1909-1916_ 475 

production, 1909-1917 _ 471 

work on nitrogen fixation- 144 

Nursery stock, imports, statistics_ 764 

Nut grass injury to farm lands in South, and control- 207, 211 

Nut oil, Chinese, lmp<^rts, statistics_ 765 

Nuts— 

exports, statistics- 778 

Imports— 

1914-1917, origin_ 797 

statistics- 765 

Oaklet, R. A., article on “ The seed supply of the Nation ”_ 407-530 

Oat grass, toll meadow, distribution, and small Importance_ 518 

OatmeaJ, exports, statistics- 772 

Oats— 

acreage— 

buahels sown, and seeding rate, 1917- 607 

production, value, exports, etc-626-681 
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Oats—Continued— p 

crown rust, nature and investigations 
exports— 

and Imports_ __ oot 

statistics_- t?} 

harvest dates, maps- 1 _ rAq 

loss from smuts_ __ __I ^ ^ 

planting in fall in South_~ — __I - ^ 

prices, wholesale and farm_ 1111 “ noQ_iiQft 

production, 1917, estimate_II m: --- 45 

proportion of spring and fall sowing_ _ 507 

spring, acreage, 1916, map_” _ 5 ^ 

statistics, iVicluding a<*reage, yield, values, exports, prices etc__ 624-631 

wild, injury to wheat fields.. _’ 209 

world crop, statistics_" 624-625 

Oberholseb, Harry C., article on “ The (Jreat Plains waterfowl breeding 

grounds and their protection **_ _ _ 197-204 

Oceania (Including Australia and New Zealand), wool production, 1916, 

per cent of world’s total_ 405 

Ohio, Norwalk, women’s rest room, description and use_I 220 221 

Oil¬ 
cake— 

and oil cake meal, exports and imi>orts_ 704 

exports, 1914-1917, destination__ __ _ 792 

cottonseed, exports and Imports__ 675 

fish, value and price, note___ __ 257 

nut, Chinese, Imports, statistics__ _ 765 

peanut— 

character and yield by different processes of exli-Mction_ 298-299 

demand, and uses_ _ _ _ 297 301 

manufacture, processes and practices_ __120-123 

production, 1016_ ... 290 

pr<Hluction at Marseille, 1912_— __ 290 

seeds, status of soy bean_ 101-102 

soy bean— 

nature, production and uses-104-105 

protluction and value-- - ... 104-105 

Oils— 

essential—• 

exports, statistics_ 773 

Imports, statistics_ 765 

vegetable— 

exports, 1914-1917, destination_ 792 

exports, statistics_ 773 

Imports, 1914-1917, origin—- <^7 

imports, statistics- 

Oklahoma— 

exhibits from plg-club members- 

forest areas, National, .Tune 30, 1917- --- 75d 

prairie dbg extermination- - 

women’s rest rooms, establishment-—- -or 

O’Laughlln, John Callan, work In food conservation.- 

Olive— ^ . 1 QQ 

fruit fly, dlsH-ibutlon and character of injury- 

oil, Imports— 

1862-1917- iai 

1914-1917, origin- - 

statistics-- 

Olives— 703 

imports, statistics- -,oq 

injury by fruit fly- 

see<l, sources, and possibilities- 

imports, 1897-1917- 003 

wild, Injury to dairy products- 

29190”—TBK 1917-53 
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• Open-wnter shooting, objections in hunting waterfowl_ 202 

Opinions, legal, preparation by Solicitor_ 64 

Opium— 

crude, imports, 1852-1917___ 781 

imports, 1914-1917, origin_ 798 

Orange maggot, same as Mexlcafl fruit fly_ 190 

Oranges— 
exports— 

1914-1917, destination_ 791 

statistics_ 771 

imports, liK)l-1917_ 782 

Orchard grass, see<l production, various States, importation from New 

Zealand, etc_,*_ 513 

Oregon— 

breeding places for waterfowl, note_ 197 

campaigns for rodent extermination_ 230,232 

exhibit from pig-club members_ 384 

forest areas, National, June 30, 1917_ 753 

Organizations, social and educational, foundation for success in coopera¬ 
tion- 388 

Ovens, retort, in coke making, recovery of ammonium suipliate_ 141 

Owls, rat destruction, value_ 249 

Oysters, adulteration, control_82-83 

Packing houses— 

by-products, utilization_ 255-256 

establishment, result of x)ig-club work_ 377,379 

industry, wastes, fertilizer value- 255-250 

products— 
exports— 

1852-1917_ 777-778 

statistics _7(><S-7C9 

imports— 

1014-1917, origin_ 795-796 

statistics _ 760-701 

transiKjrtatioii, tonnage on railways, 1914-1910_ 748 

Palm oil, imports, statistics- 705 

Papaya fruit tty, West Indian pest_ 191 

Paprika growing in South for drug market_ 171 

Parsnip see<l, sources and possibilities_ 534 

Pasture— 

reduction by weeds_ 205 

soy bean, value_ 104 

Pastures, ii^ury by we^s- 205,200 

Patent medicines, control by Chemistry Bureau_ 83 

Patents, employees, work of Solicitor_ 65 

Pauling furnace process of nitrogen fixation-144,145 

Pea, goober. See Peanut. 

Peach, Elberta, picking dates, map- 586 

Peaches— 

acreage, 1910- 586 

prices on farm_ 683 

production, 1917, estimate- 43 

statistics, production, and prices- 683 

Peanut— 

American food, article by H. S. Bailey and J. A. Le (flerc_ 289-301 

brittle, recipe- 295 

butter— 

food value, comparison with beefsteak_ 120 

homemade, manufacture, cost, and value- 120 

Industry, magnitude-118-120 

manufacture, processes-119-120 

preparation and uses- 292 

crop, magnitude and food value- 290 

fee^ commercial forms-128-125 

flour, composition and uses-293-297 
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Peanut—Cqntlnued— 
food— 

uses_ 

value, composition, comparison with other foods 
industry— 

growth and extent, historical notes 

outlook_ 

present status, article by H. C. Thompson_1 

loaf, recipe- 

meal— 

nature, and value as fwd_ 

value as dairy cow feed_ 

oil- 

imports, statistics_ _ 

industry, history and gr<i\vth___ _ 

manufacture, processes and practices_ 

proteins, studies- _ __ 

Peanut-potato sausages, recipe__ __ 

Peanuts— 
acreage— 

and production, 11)17, estimates_ 

1917, and proposed increase^ for 1018 _ 

blanched, preparation and uses__ . _ 

cleaning, grading and shelling- - 

commercial forms_ _ 

demand Increase and value for food- -- 

exprtrts, statistics- 

growing— 

harvesting, thrashing, etc- 

increase, 1017- 

Imports, statistics---- 

oil- 

extraction, processes- 

yield per bushel- 

roasted- 

industry, and varieties used- 

preparation and food use-- 

seeding requirements, 1918- 

shelling and cleaning plants, location and need 

Spanish, yield of shelled nuts to ton- —. 

types grown, composition-- - 

yield— . . 

of shelled nuts per ton, different varieties- 

per acre- 

Pears— 

exports, statistics- 

prices on farm—- 

production, 1917, estimate- - 

statistics, production and prices- 


Page. 

291-301 

289-290 

113 

124-125 

11 . 3-124 

293 

124-125 

83 

__ 765 

297-298 
120-123 
83 

- 294 


— 124 
.525 

— 292 
1 U)-11S 

123 

— .525 
773 

114-116 

78 

— 765 

298 

290 

_ 118 

291 
.525 
116 

__ 117 

291 

. 117-118 

— 200 

771 

684 

46 

684 


Peas— . , * _ 690 

acreage and production — 7 —- ,523 

statlEdics, acreage and production- - _ 

PBNNY^BlcK^Tj. b“! an^L: b: article on “ FiMlcral '‘‘«*1,'27-138 

ways**- _ 766 

Pepper, imports, statistIcs—.—--"rrunTpo”m'irket ~ _ "*71 

Peppers, growing in South for drug and spice mark 2r^26 

Perishables, conservation ——-—--'■“v.i?-T'l I_ 81 

Permits, grazing, in National Forests, l.>17- 

danger increasing with tropical 

introduction in United States, _175-176 

Pharmacy schools, drug gardens, establishment and use _ ^ 

Philippine Islands, buffaloes, numbers- 
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Page. 

Philippines, sugar production, 1911-1915, 1915-1916_ 450,453 

Phillips, E. F., article on “A wasted sugar supply ”_ 395-400 

Phosphate— 

acid manufacture-..- 181 

rock— 

composition and grades_ 179 

mining methods and cost_170^180 

our greatest fertilizer asset, article by Wm. H. Waggaman_177-183 

production, 1913, 1916_ 178 

Phosphates— 

available, manufacturing methods_181-183 

production without sulphuric acid, methods_ 182 

Phosphatic fertilizer, production from industrial wastes_ 258-260 

Phosphoric acid— 

recovery from industrial wastes, amount and sources_ 203 

resources in United States_178-179 

volatilization-182-183 


waste in mining operations___ 

Phosphorite— 

deposits, location and mining methods- 

Bee also Phosphate rock. 

Pig clubs— 

and the swine industry, article by J. D. McVean__. 

enrollment and present status_ 

management, cooperation of Department and States. 

origination in Louisiana- 

projects and bases of prize awards in contests_ 

stimuhition of pork pro<luction__ 

Pig-club agent, work in organization of clubs_ 

PlgskiiLs— 

consumption, in United States_ 

Imports_ 

Pindar. Bee Peanut. 


180-181 

178-181 


371-384 
383-3S4 
^ 381 

383 
371-372 
377-378 
382, 383 

443 

438 


Pine, white, blister-rust control-77-78 

Pineapple fruit fly, distribution, and menac'e to pineapple growing_ 191 

Pines, five-leaved, quarantine for blister rust_ 70 

Pinto bean, acreage and adaptability to dry lands_ 531 

Pittsburgh, loss from rats, annual_ 245 

Plans, building, distribution by Roads Office- 98 

Plant- 


breeding, function and cooperative work, Agriculture Department and 


State experiment stations- 501 

Industry Bureau, work, 1917_ 31,38-41,44,70, 74-79 

■pathologi.st, work in Insecticide Board_ 70 

quarantine law— 

amendment, 1917, and administration_ 70-71 

enactment and enforcement_ 185-187,195 

wastes, utilization for fertilizer_ 262-263 

Plants, diseases, control work of Plant Imlustry Bureau- 31, 75, 77-78 

Plums, imports, 1887-1909_ 782 

Poisoning— 

rats, suggestions and caution_ 243,249-251 

rodents, cooperative campaigns and their results_ 227-232 

Poisons, use against rats, management_ 249-251 

Pop-corn balls, recipe_ 295 

Population— 

Increfise, relation to cold-storage requirements_ 363,364 

rural, various countries_ 749 

United States, 1840_ 448 


Pork— 


exports— 

1852-1917_ 778 

statistics_769-769 

peanut-fattened, quality- 124 
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Pork—Continued— 

production— Page. 

from 1 acre of peanuts_ 123 

stimulation by pig-club work__ ~ 377-378 

products, exports, 1914-1917, destination_ I_ I III_ 790 

Porto Rico— 

farm products, shipments to United States, 1915-1917_ 788 

forest areas, National, June 30, 1917_ 753 

root vegetables, seed-growing possibilities_I_ 534 

shipments of farm and forest products from United States, 1915-1917- 788 
sugar production, 1911-1915, 1910-1917, acreage, yield, value, etc-_ 450,452 

Post roads, use of term in Road Act_ 136 

Posters, distribution in 1917_ I" 45,68 

Potash— 

by-product— 

from cement industry_ 280-262 

of nlcotln manufacture_ 202 

escape from cement plants, volume and perccnt.ige of recovery, 

possibilities_*200-262 

fertilizers, production from Industrial wastes_ 254-255, 260-262 

manufacture— 

from hardwood wastes_ 254-255 

work of Soils Bureau_85-86 

recovery from— 

cement plants, proportion to barrel of cement_ 261 

Industrial wastes, amount and sources_ 203 

sources in United States_ 177 

Potato— 

growing increase, work, 1917_ 78 

silage, cattle food value_ 84 

Potatoes— 


acreage— 

1916__A 576, 578 

production, value, exports, etc- 657-661 

conservation and seed survey__ _ __ 32 

cost per year, average family, comparison with sugar and Hour. „ 447-448 

digging dates, maps_ 577, 579 

exports and Imports_ 661 

family consumption, comparison with sugar and flour_ 447, 448 

growing. New York, cost record, example___165-166 

Imports, 1852-1917_ 781 

planting dates, maps_ 576,578 . 

prices, wholesale and farm- - 659-661 

production in 1917, estimates- 46 

statistics, including acreage, yield, values, exports, prices, etc- 655-661 

sweet. See Sweet potatoes. 

world crop, statistics_ 655-656 

yield, reduction by weeds- 205 

yields, 1910-1916_ 9 

Poultry— 

and game, exports, statistics-- 769 

associations, National_ 596 

cold-storage, for transportation- 364,365 

packing, work of Chemistry Bureau- —- 44 

production, campaign and club work-1-33,73 

thawing after cold-storage- 969 

transportation, tonnage on railroads, 1914-1916—- 748 

Power plants, permits. National Forests- 81 

Prairie dogs, extermination, cooperative work- 231 

Preserving, fruits and vegetables, Department publicity campaign-26-26 

Press notices, issue, in 1917- 98 


Prices— 

butter 


cattle- 

chickens, by months and by States, 
eggs, by months and by States- 


725, 727 
721-724 
- 783 

729,781 



















































838 Yearhook of the Department of Agriculture. 

Prices—Continued— P«ie. 

hides and skins, course_ 445-446 

horses and mules_718-719,721 

sheep- 734-735,737 

sheep and wool_ 421-422 

vegetable seed, effect of war_ 530 

wheat, guaranty by Government_ 474 

wool, 1012-1917_ 738-741 

Prizes, pig-club contests, bases of a ward_ 372 

Produce shippers, suggestions for_ 324-325 

Prunes— 

exports— 

1902-1917_ 779 

1914-1917, destination_ 791 

statistics_ 771 

Publication activities, increase and amount, 1917_ 17.24,25,44-45,68 

Puget Sound country, seed-growing possibilities_ 533 

Pulp wood, imports, statistk*s_ 763 

Pure-seed law, lack by United States_ 501 

Quack grass, injury to farm iaiids in Northern States, and control_ 207, 211 

Quarantine, animal, enforcement_ 74 

Quarantines. Mexican cotton products- 58,59,71 

Quebracho, imports, statistics___ __ _ 762 

Queensland fruit fly, injury to fruits in Australia and India_ 192 

Ragweeds, injury to dairy products- 206 

Railroad lies, exports, statistics_ 770 

Rails, breeding grounds, Great Plains_ 199 

Railways, transportation, tonnage, 1914-1916_ 748 

Raisins— 

exports, statistics_ 771 

Imports, 1887-1917_ 782 

Range management, National Forests, studies_81-82 

Ranges, forest— 

Injury by poisonous weeds_---^ 207 

war use_i-*__ 34 

Rangoon bean, description and caution_ 530-531 

Rape— 

seed, production, sources, varieties, and imports_ 533 

use as hog pasture, increase in Alabama by pig-club work- 374 

-Rat- 

black, description, and occurrence- 238 

brown— 

description, characteristics, occurrence, and e<*onomlc impor¬ 
tance _ 237-238 

variant names_ 237 

clubs, plan of operation, value_ 243-244 

destructiveness, historical notes- 235-237 

economic importance_ 235-237 

enemies, value- 248-248 

house— 

most destructive animal In the world, article by David E. Lantz. 235-251 

species, descriptions, and characteristics_ 237-238 

losses from, estimates for some foreign countries_ 236 

migratory habits-/- 239 

roof, description and occurrence- 238 

transmission of diseases_ 235-237 

Rations— 

economical for chickens_ 84 

well-balanced, importance In feed of dairy herd- 362 

Rat-proofing buildings, directions- 249-241 

Recipes— 

peanut_ 292-297 

popcorn balls_ 295 

salad dressing_ 299 

soy bean_107-110 

Reclamation projects, cooperative work, 1917- 78 
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Records— Page. 

farm coats, methods of keeping, and usefulness_182-167 

pig-club work, beneficial effects_ 372,373,374,378,384 

value to farmer, article by J. S. Ball___153-168 

Redtop seed, production center, use as mixture with other grasses, and 

as seed adulterant_ 511-,512 

Reed, A. J., and C. P. Doane, article on “ Cheesemaking brings prosperity 

to farmers of southern mountains ”_147-152 

Reese, H. H., article on “ Breeding horses for the United States Army 341-356 
Refineries, sugar— 

distribution. In Unltecl States, capacity, and production_ 458 

methods and capacity, comparison with sugar factories_ 458 

Refrigeration, mechanical, use In large cold-.storage houses_ 364 

Refrigerator car, Importance in food supply for eastern cities and export- 364 
Refrigerators— 

comparison with commercial cold storage_ 368-369 

use for temporary cold storage_ 365 

Reid process of nitrogen fixation_ 146 

Remount breeding.work, assignment of stallions, terms, etc_ 341-356 

Remounts, Army, advantages of plan for supply_35;V-354 

Reservations, waterfowl protection, public and private_20.3-204 

Rest rooms— 

financing, initial and annual cost_ 220-222 

well-managed, help to farm women_ 223-224 

women’s, In marketing centers, article by Anne M. Evans__ 217-224 

Rhodes grass, value increase on Gulf coast, seetl importation from Aus¬ 
tralia- 514 

Rhodesia, cattle-raising Increase_ 429 

Rice— 

acreage, production, value, etc_ 652-6.54 

crops, Louisiana, reduction by weetl growth__ 210 

exports— 

1852-1917_ 779 

and imports_ 654 

statistics- __ 773 

Imports— 

1862-1917_ 781 

statistics_ 766 

mills, by-products, studies_ 84 

prices, wholew\le and farm____ - ___ 653-654 

statistics. Including acreage, yield, values, exports, prices, otc._ __ 651-654 

supply, pounds sown, acreage, and seeding rate, 1916_ .507-508 

world crop, statistics_ 651-654 

Ripening, fruits, chemical changes, studies- 84 

Road— 

•# act, Federal-aid— 

administration_5.3-54, 64 

regulations and State laws, work of Solicitor- 64 

fiee also Pederal-ald road act. 


Road laws, State- 5.3,64 

Roads— 

construction and maintenance— 

Federal cooperation-129-131 

under Federal-aid road act_1.34-135 

cost of construction of various types- 203 

grades, relation to topography, discussion- 279-280 

Improvement, considerations- 265 

National Forests, cooperative construction- 81 

Office, work, 1917, summary- 

post, use of term In road act- 136 

projects under Federal-aid road act- 53 

public— 

construction, maintenance, tonnage haul, etc., growth and mag¬ 
nitude _ 127-128 

design, article by Charles H. Moorefield- 265-281 

Federal aid —r--_—_____ ————-—127”188 

Federal projwts, types, location, traffic, and cost per mile- 266-270 
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side slopes, grades_ 280-281 

surface types, descriptions and selection_ 270-277 

types— 

ec(niomic comparisons_,_270-277 

efficiency for various classes of traffic__ 274-275 

width, considerations, discussion_ 277-279 

Boasting iieaiiuts, temperature_ 291 

Boclulule plan of organization, origin and principles_ 392 

Bock, phosphate—V 

our greatest fertilizer asset, article by William II. Waggaman_ 177-183 

<SVc also Phosphate rock. 

Rodekohr, Arthur, pig-club champion, methods and results_ 373 

Rodents— ^ 

control, cooperative campaigns, article by W. B. Bell_22JV-233 

loss(‘s ca\ised in various States, estimates_ 220-227 

native, comlitions on farms and damages done_ 225-227 

noxious, control studios_ 90-91 

poisoning, cooperative campaigns and their results__ 227-232 

Roof rat, description and occurrehce_'_ 238 

Root vegetables, seed production, possibilities_ 534 

Rosin— 


exports— 

1852-1917 _ 784 

and imports_ 704 

1914-1917, destination_ 793 

statistics _ 770 

'statistics, exports and imports_ 704 

Ross, William II., article on “ Fertili/A'rs Irom industrial wastes”_2.53-203 

Rotation crops, enemy to weeds-210,212 

Boumania wheat— 

acreage, 1909-1917_ 464 

exports, 1909-1916_ _ _ 476 

production, 1909-1917_ 471 

Rubber— 

exports and imports_ 705 

imports— 

1852-1917 _ 785 

1914-1917, origin_ 799 

statistics - 705, 762 

Rum, exports, statistics- 772 

Rural labor, organization, Importance in war emergency_ 43 

Rural population, various countries_ 749 


Russia— 

cattle, numbers- 430 

goats, numbers_ 431 

horses, numbers_ 432 

sheep, numbers, decline_ 403-404,431 

source of sugar-beet seed_ 527 

wheat— 

acreage, 1909-1917- 463 

exports, 1909-1916_-_ 475 

production— 

1909-1916 _ 470,472 

effect of war_ l_ 466 

wool production, per cent of world’s total, 1901-1903, 1910-1917_ 405 

Bust, white pine blister— 

control _77-78 

quarantine_ 70 

Busts, cereal, varieties, losses ftom, etc- 484-486 

ByO'— 

acreage, production, value, exports, etc-64CM144 

exports— 

and Imports_ 644 

statistics - 771 

plantltig In fall-89 

prices, wholesale and farm-— 642-644 
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production, 1917, estimate_ 45 

seed— 

importance of care in handling by seedsmen_ 5 O 6 

shortage, influence on acreage sown, 1917_ 506 

statistics, including acreage, yield, values, exports, prices, etc_OflS-Gll 

use and value for food, forage, and manure_ 506 

use in interchange with wheat, European demand, etc_ 506 

world crop, statistics_ 038-6 iO 

Bye-grass, Italian and perennial, seed importation per annum, etc_ 513 

Saddle horses, Army requirements_ 348-349 

Sage, growing for market_ HO 

Sago, imports, statistics_ 766 

Salad- 

dressings, preparation with peanut oil__ 299 

peanut-banana, recipe_ 294 

Sand-clay road, surface construction__ 272 

Sandwich filling, peanut preparation, recipe_ 292-293 

Sanitary facilities essential to women’s rest rooms_:_ 220 

Sauce, soy, recipe, nature and uses_109-110 

Sausage— 

exports, statistics_ 709 

pejinut-potato, recipe_ 294 

Sawdust, hardwood, source of potash fertilizer_ 254 

Scale insects, introduction, disastrous effects_1S5, ISO 

Schoenlierr furnace, process of nitrogen fixation_ __ 114 

Schools, pharmacy, drug gardens establishment and use_175-176 

Sea food, bulletin publication by Chemistry Rureau_ 84 

Seaports, Introduction of plagues by rats, precautions_ _ 247-248 

Secretary of Agriculture — 

otflce, work, 1917 summary_64-71 

report, 1917_ 9-61 

Seed- 

alfalfa— 

seeding requirements, probabilities for 1918_ 522 

States producing, seeding requirements, importations, 1916, 

1917_ 521-522 

Turkestan grown, Inferiority, and warning against- 522 

alsike-clover— 

seeding requirements, 1909, 1915-1917- 518 

States producing, price, supply for 1918-518-519 

barley, bushels sown, acreage, and seeding rate, 1916-1917- 506-507 

breeding, value of experiments by commercial agencies- 491-501 

buckwheat— 

bushels sown, seeding rate, and acreage sown, 1910, 1917- 508 

proportion handled by seedsmen- 508 

bur clover— 

harvesting and use methods- 520 

States producing, seeding requirements, 1909- 520 

Canada field peas, acreage, seeding requirements, production, and im¬ 
portations_ 523 

clean, importance in control of weeds- 212 

cleaning, advantages In control of weeils- 212 

clover, prices_ 669 

corn— 

bushels planted, 1917, selection, etc- 508-509 

effect of 1917 freezes on 1918 plantings- 509 

purchase for farmers- 32 

cotton, production and uses, 1916- 525-526 

Sec aUo Cotton seed. 

cowpeas, production, seeding requirements, supply, etc- 523 

crimson-clover— 

harvesting, machinery requirements, and methods- 519 

imports, 1916,1917, and sources, European prices, etc-519 

States producing, and seeding r^uirements, 1909--- 519 
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Seed—Continued— 

flax, uses, seeding requirements, and States producing- 528 

forage crops, dependence upon seetlsmen for annual supply_ 509-510 

grain sorghum— 

demand for feed, alcohol, and yeast, 1917_ 615 

drought and frost injury, 1917, and conservation necessity- 516 

grass and clover, exports, Statistics- 773 

growing— 

commercial, specializing in various sections, conditions and pos¬ 
sibilities_ 603-604 

experience requirements_ 635 

hairy vetch, Imports, 1917, price, effect on acreage, etc- 522 

hemp, importation for poultry feed- 626 

Kentucky bluegrass, germination after year old_ 512 

lespetleza, seeding requirements, harvesting methods, etc_ 520 

millet— 

annual requirements, importation from Orient, production In 

various States, etc-616-517 

use in poultry and other feeds_ 516 

narrow-leaved vetch, production in Minnesota, price and supply_ 522 

oats, bushels sown, and seeding rate, 1917_ 507 

potatoes, survey_ 32 

red clover— 

amount sown annually, production, and Importation_517-518 

exports to England, 1917-1018, and prices_617-518 

foreign grown, danger of dodder adulteration, etc_ 518 

supply, 1918, and effect of price on 1918 acreage_ 518 

redtop, production center, sales methods, use as seed adulterant, 

etc_ 511-612 

rice, bushels sown and seeding rate, 1916_ 607-508 

rye— 

influence of shortage on acreage sown, 1917_ __ 506 

number bushels sown, acreage, and rate per acre, 1917_ 606 

rye-grass, importation per annum_ 613 

shortages, difficulties, and control_ 535,536 

sorghum— 

unthrashed, feeding to live stock on farms_ 615 

varieties, pounds sown per annum, and use rate_ 515 

soy beans— 

frost injury, and conservation necessity_ 624 

seeding requirements, 1918_ 524 

spring vetch. Imports, price, and value- 622 

spring wheat. Agriculture Department cooperation in securing, for 

drought-stricken section- 605-506 

Sudan grass. Insufficient supply to meet demand_ 516 

sugar beet— 

proiluction In United States, probabilities, and States producing. 528 

production Increase_1___ 76 

raising, necessity_ 11 

seeding requirements, 1918, and probable acreage_ 627-528 

supply— 

of the Nation, article by R, A. Oakley_497-636 

United States, effect of Pluropean war, studies_ 497-499 

sweet Glover, States producing, harvesting methods_ 521 

sweet sorghum, conservation necessity_ 616 

testing work, 1917_ 77 

timothy— 

commercialization probabilities_ 611 

exports, 1916_ 611 

harvesting and thrashing methods_ 611 

pounds sown annually in United States-510-511 

prices_ 669 

relation of production to price of timothy hay- 511 

treatment for prevention of smut_31,75 

velvet beans, .seeding requirements, 1918—-- 625 
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Seedr-Contlnued— 

wheat— Page. 

^ price fixlUR and Government Inspection_ 505--50G 

scarcity and high price, responsibility for smallness of acreage 

sown in 1917_ 50 ^ 

white clover, States producing, seeding requirements, fmportatro’ns" 

etc- 519-520 

Seed-control, State laws, and authorization to President_ 501-503 

Seed-iniiwrtation act, rongressional enactment, proNlsions, and value_ 501 

Seeding— 

field beans, dates, map_ 582 

oats, dates, maps-1 558,560, 561 

wheat, dates, maps- 550,551,554,555 

Seeds— 

breeding and growing, importance of experience_ 409-501 

distribution_ 79 

domestic production, objections being overcome.. _4J)cS-499 

European production for United States, causes iutluenciug_ 498-499 

exports, statistics_ *773 

grass, production and conditions Influencing_510'“517 

handling, specialization necessity_ 499 

imports— 

1914-1917, origin_ 798 

statistics_ 706 

Impure, cause of spread of weeds_ 212 

interchange to prevent shortage_ ..._ 40 

low-grade, weed-seed mixtures, and adulterants, luelticieacy (»f im¬ 
portation laws_ 499 

Nation’s supply, statistical data, source_ 497 

planting and sowing annually in United States, total tonnage_ 497 

procuring, storing, and furnishing to farmers_ 17 

vegetable- 

effect of war oil price’s, production and supply_ 529-530 

sources and production, discussion_ __ __ __ 529-532 

Seedsmen, experienced, accomplislunents in seed improvement and pro¬ 
duction_ 499-501 

Self-feeders, use by pig-club champion, results obtained_ 373 

Serbia— 

exports, 1909-1914 _ 476 

production, 1910-1911_ 271 

wheat acreage 1909-1914_ 464 

Sewer rat. See Kat, brown. 

Sheej)— 

and Intensive farming, article by F. Tl. Marshall--811-320 

breeders’ associations in several States-- . - 597-603 

census practice in enumeration- 427-428 

clubs, boys’ value in study of sheep habits and care-316-317 

condemnation at slaughter, number- 746 

farm flocks, expansion obstacles-316-317 

Imports— 

exports and prices, 1893-1917- 736 

statistics- 759 

grazing. National Forests— 

number, 1917_ 81 

numbers, 1912-1917, rates, etc-— 752,755-757 

Increase, unfavorable comparison with wool-consumption demands. 401-402 
industry— 

decline in western range States, and increase in farm States— 311 

Increase, 1918, over 1917, probabilities- 320 

Inspection at slaughter, numbers- 746 

killing by dogs, inadequacy of compensation, and need of better legis¬ 
lation I...!_317.818 

lack of experience with, an objection to flock expansion- 316-317 
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losses cause<l by poisonous weeds on ranges, 1910_ 207 

numbers— ^ 

and value on farms_ 734,735 

and variation In number ih United States_ 427-428 

Argentina, Australia, India, Africa, etc_ 430-43^ 

in world, by countries_ 401-404,709-713 

on farms, United States, census reports and estimates, 1840-1918_ 402 

prices— 

and wool, 1867-1918_ 421-422 

principal markets, 1912-1917_ 737 

production increase, campaign_ 33 

raising— 

and wool growing, encouragement_ 36 

economic phases, discussion_315, 316 

effect of war conditions_ 423^24 

for meat v, raising for wool, discussion_311-313 

United States, decline, 1910-1917, and increase, 1917 over 1916- 311-312 

*shearing-nge, 1900, 1910, 1916-1918_ 405-406 

Sheep-raising Industry, tinanclal safety, need of publicity and educational 

work_ 319 

Sheepskins— 

consumption In United States_ 442 

imports Into United States_426437,4385 

prices course_ 445 

production variations_ 434 

supply of United States_ 439 

Shellac, imports— 

1862-1917_ 785 

statistics_ 762 

Shipments, farm produce, value of regularity_ 324 

Shipping information, crop yields, market conditions, etc., exchange be¬ 
tween farmer and agent_ 324-325 

Ships— 

fumigation for rat destruction, need_ 248 

rat guards, need- 248 

Shoyu, recipe, nature and uses- 109-110 

Silage- 

potato, cattle feed value- 84 

soy bean, value comparison with other crops_ 103-104 

Silk- 

imports— 

1867-1917_ 780 

1914-1917, origin_ 794 

statistics- 759 

raw, world production_— -- 706 

Silos— 

erection and use in Mississippi, 1912- 306 

recommendation to Mississippi farmers, and early opposition- 306 

Sirup— 

cane, production, 1909- 459 

exports, statistics- 774 

See also Glucose. 

Sirups— 

preparation, Chemistry Bureau work- 84 

preparation methods, work of Chemistry Bureau- 44 

Sisal grass— 
imports— 

1862-1917 _ 781 

1914-1917, origin_ 797 

statistics- 761 

Skins— ^ 

consumption— 

percentage of production- 444 

United States_ 442-445 
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exports— Pago. 

statistics_ 7(33 

United States___ 440-442 

imports— 

1897-1917_ 782 

1914-1917, origin_ __ _ 793 799 

statistics_ ___ _ 760 

international inoveuient, remarks_ 489 

pigs, deer, and alligator, note_ 434 

prices, course in United States_ 445-446 

production, discussion_ 430 

inoduction. foreign trade, supply, and consumption (with hides), 

article by Ceorge K, Holmes_ 425-446 

Soe aUo Hides. 

Slag— 

blast-furnace, utilization_ 259 

source of phosphoric acid_ 178,182-183 

Slaugliterhouse— 
wastes— 

source of fertilizer_ 255 

use and value as fertilizer_ 142 

Smut, corn, losses from____ •_ 484 

Smuts— 

cereal control measures and work_ 486-490 

cereal, varletie.s, losses from, etc___ 483-4S4 

prevention, work of si)ecialists, Plant Imluslry Uureau_31,75 

Soap stock, exports, statistics_ 768 

Social organizations, assistam-e in developing cooperation_ 388 

Soda nitrate. /See Nitrate SiMliuni. 

Sodium nitrate. See Nitrate sodium. I 

Soil surveys, 1917_ ____ -_ 85 

Soiling crop, soy bean, value______ _ 104 

Soils Bureau— 

laboratory work on nitrogen fixation_ 146 

work 1917_85-86 


Soja bean. See Soy bean. 

Solicitor, work in 1017, summary_ __64-65 

Soot, fertilizer value_ __ _-- 284 

Sorghums— 

gi’ain, value In dry-lan<l agriculture, seed use for year, and rate— ,514-51,5 

varieties, value for forage in Great Plains region-514-516 

South Africa, British— 

sheep, numbers, 1904, 1913- 403 

wool exports- 413 

South America, wool production, 1916, per cent of world’s total- 405 

South Carolina— 

cannabis and peppers, growing for drug market- 171 

phosphate deposits- - - - 178,179,180 

South, conditions favoring cattle industry- 330-331 

South Dakota— 

cooperative campaign against ground squirrels- 227-230 

forest areas, national, .Tune 30, 1917- 753 

prairie dog extermination- 231 


South— 

growth of beef-cattle industry- 

peanut growing and industries-- 

Southern mountain district suitable for cheese making, description- 


327-840 

113-125 

147-149 


Southern States— 

food production increase- 

special efforts to increase food production- 

swine industry improvement by pig-club work- 

watermelon-seed production- 

Soy bean- 

advantages as crop- 

historical notes, commercial Importance, etc- 

Introduction, cultivation and uses in United States. 


_ 38-39 

_ 10-11 

374-376, 378, 379,383 
_ 534 

_ 102 

_ 101-102 

_ 102-111 
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oil, Imports— Paga. 

1914-1917, origin_ 797 

statistics- 765 

uses In Orient, value and extent_ 101 

varieties for food and for forage_ 103 

yield- 103 

Soy beans— 

acreage in 1917, and number of States producing_ 523-524 

dried, production and food use_ 307 

green, food use, recipes_ 108 

proposed export from Manchuria, and intluence on demand and 

prices_ 524 

Soy sauce— 

industry, magnitude in Japan and China_ 110 

recii>e, nature and uses_109-110 

Soya l)ean. jSce Soy bean. 

Soy-bean— 

cheese, nature, preparation and use_ 109 

industry— 

in the Ignited Stfttes, article by W. J. Morse_101-111 

possibilities_ 310-111 

milk, nature, preparation and food uses_108-109 

products. Imports, 1910-1917_ 111 

sprouts, food use, preparation_ 110 

Spain— 

g(uits. numbers- 431 

wheat— 

acreage 11K)9-1917_ 463 

increase, note- 469 

imports, 1909-:(^16_ 475 

production, 1909-1917_ 471 

Spanish i)eanuts— 

composition, comparison with Virginia type- 291 

varieties- 291 

Sparrow club, value of work, note_ 243 

Spices, imports, statistics- 766 

Spinach— 

prickly, seed growing, Japan- 533 

seed, requirements, sources, and possibilities- 533 

Sprays, materials for Investigations- 67 

Spring-wheat seed, cooperation in securing for drought-stricken section, 

price fixing, etc- 505-506 

Squill, use against rats- 251 

Stallions— 

donations to Government for Army remount breeding- 344-345 

Government, breeding records- 349-350 

inferior, effect on horse industry- 353 

remount-breeding work, assignment to various localities_ 345-348 

sires for Army horses, descriptions of Government-owned animals, 342-345 
Standards— 

grain, act, administration-54-56 

wheat, promulgation, use, and results-54,55 

Starch, exports, statistics- 774 

Stassfurt potash deposits, note- 177 

States Relation Service- 
cooperation— 

pig-club work- 381-383 

ro(ient extermination-- 228-280 

emergency work, 1917- 17,21,26,94-05 

Steel Industry— 
wastes— 

source of fertilizer_ 258-260 

utilization for fertilizer- 268-260 

Stem rust— 

cereal, economic Importance- 484 

control measures and work- 490-494 
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Stine, O. C., article on “ The world’s supply of wheat ”_ 461-480 

Stock— 

Judginjr, work by young people_ 380 

men, horse raising for Army, terms, etc__IIIIIZ 345 

Stockbeiiuer, W. W., article on “Production of drug-plant crops in the 

United States”_ _ __ _ _ 1(){)-176 

Storage houses, United States capacity Increase since il}87___rZ ^ _ 364 

Strawberries— 

acreage, 1909_ 588 

picking, dates, map_ 588 

Stripe rust— 

barley, note_ 48 i 

cereal, occurrence_486 

Strychnin, use against rats, pi-eparation and management_ 2r)0 

Sudan grass, popularity, coujparisori with Johnson grass_ TdO 

Sugar, beet— 

crop of United States, statistics_ 691 

production, growth, and distribution of Industry_ 456-458 

(fifee Beets, sugar. 

Sugar— 

consumption— 

increase, 1821-1855, 1911-1915_ 448 

United States, 1911-1915, and i>er capita and family use_ 447, 448 

! cost per year, av<*rage family, comparison with flour and potatoes. 447-448 
domestic and foreign, production and supply sources, 1911-1915.__ 449-450 
exports— 

1852-1917 — *_ 779 

and imports_ 695 

statistics _ 774 

family consumption, coniiiarison with flour and potatoe.s_ 447,448 

grape, production and value. 1914, exports, 1917_ 459-^160 

imports— 

1852-1917 _ 781 

1914-1917, origin_ 798 

statistics_ 766 

maple, manufacture, 1839-_ 448,459 

mills, increase and Improvement in Ijouisiaiia, and numl)er, ls45. 

1850 _ 448-449 


prices, wholesale. In New York, 1912-1917_ 694 

production, exports, and prices. United States and dei)endencies— 691-700 

refineries, distribution in United States, capacity, and production_ 458 

statistics, production, exports, and prices_ 691-700 

supply— 

sources of and total production_ 459-400 

United States, article by Frank Andrews- 447-460 

waste, article by B. F. Phillips- -- 395—400 

transportation, tonnage on railways, 1914-1916- 748 

world crop, statistics_ 696-700 

See aUo Ifoney. 

Sulphuric acid, use in manufacture of acid phosphate- 181 

Swarming, bee colonies, prevention and control for honey increase- 399 

Sweden— 
wheat— 

acreage, 1909-1917_ 464 

imports, 1909-1916_ 475 

production, 1909-1917_ 471 

Sweet clover, species, value, demand increase, distribution, etc- 520-521 


Sweet potatoes— 

acreage, production, value, etc- 

prices, wholesale and farm- 

production In 1917, estimates- 

statistics, including acreage, production, value, prices, etc 

Sweet soTglrain, distribution, cerservatlon of seed, etc- 

Swine Growers* Association, National, officers- 

Swine— 

Industry and pig clubs, article by J. D. MeVean- 

numbers in world, by countries- 


662- 664 

663- 664 

46 

661^-664 

616-516 

696 


871-384 

700-718 
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Swine—Continued— 

specialist, work in organization of pig clubs___ 381 

statistics_ 743-745 

Switzerland— 
wheat— 

acreage, 1909-1917_463 

imports, 1909-1916_ 475 

production, 1909-1917_ 471 

Tankage— 

composition, and use as feed and fertilizer_ 142 

use as hog feed, Increase in Kentucky__ 374 

Tanning material, imports, statistics_ 762 

Tea— 

exports and prices_ 700-701 

imi)orts— 

1852-1917 _ 781 

1914-1917, origin_ 798 

statistics_ 766 

prices, wholesale, on New York markets_ 701 

statistics, exports and prices__ _ 700-701 

Teai, hreeiling grounds, Great Plains_ _198,199 

Teamwork between the farmer and his agent_ __ 321-325 

Terns, breeding grounds. Great Plains_ _ 199, 200 

Testing dairy cows, work of cow-testing ass(»clatIons_ 361-362 

Tests, lumber, in Forest 1’rodnets Ivaboratory__ _ 82 

Texas— 

cattle-breeding reputation, change of breeds, etc_ 328-329 

cotton farm, labor, seasonal distribution, graph_ 546 

El Paso, International Farm Congress, and exhibits__ 66 

farmers, number, 1910, map_ 547 

pig-club work to reestablish swine industry_ _ 375 

pink bollworm introduction and ravages_ _ 56-57, 59 

Textiles, cleanihg methods, studios_ 95 

Tenantry, farm, studies- 65 

Tennessee— , ^ 

Knoxville, women’s rest room- 219 

mountain region suitable for cheese making, map_ 147 

phosphate deposits- 178,179,180 

Thistles, seed introduction, and damages caused by--211, 213 

Thompson, H. C., article on “Present status of the peanut industry113-125 

Thrashing peanuts, practices and suggestions-115-116 

Tick, cattle— 

eradication in South, progress, 1906-1917- 339-340 

eradication work, progress- 34-35,73 

Tillage cost of crops, increase by weeds-- 206 

Timber— 

cut, National B^orests, 1917- 80 

exports—- 

1852-rt917_ 784 

1914-1917, destination_ 794 

statistics- 771 

National B^'orests, use and sales, 1912-1917_ 752 

Timothy— 

and clover harvest dates, map_ 669 

growth for hay grass, acreage alone, and with clover mixtures_ 610 

seed— 

prices_ 669 

production, exports, harvesting methods, prices, etc_510,611 

Tin cans, supply. Increase by cooperative work, with saving- 26 

Tobacco— 
acreage— 

1909_2_ 686 

production, values, exports, etc- 677-680 

dust, examination- 69 
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Tobacco—Continued. 

exports— pWm 

1862-1917_ ~ 

and imports_I_III 

1914-1917, destination_____ ” 700 

statistics_I_r__ 774 

Imports— 

1914-1917, origin_ 793 

statistics_767 

planting and harvesting, dates, maps_ 584.535 

prices, farm and wholesale_ 678^-680 

statistics, including acreage, production, value, exiwrts, prices, etc_ ti 7 t>-^S 0 

transportation, tonnage on railroads, 1914-1916_ 748 

wastes at nlcotin plants, fertilizer source_ 262 

world crops, statistics_ 676,677 

yield, reduction by weeds_ _ ’ 205 

Tofu, preparation and food use_ 109 

Toledo, Ohio, market center for clover seed_ 604 

Tomato— 


canning season, dates, map_ .589 

seed, sources, and factors determining price_ ,534 

Tourists, agency in spread of fruit-fly pests_ 194,195,196 

Transportation, tonnage on railways, 1914-1916_ 748 

Trapping rats, suggestions_ 242 

Traps, rat, types, value and management_ 241-242 

Travelers, agency in spread of fruit-fly pests_ 194,195,196 

Truck crops— 

diseases, control_ 77 

reduction by weeds_ 205 

Trucking, substitute for cotton in South, failure_ 3.30 

Tuberculosis, cattle, control work_85,73 

Tunis, wheat— 

acreage, 1909-1917_ 463 

imports, 1909-1916_ 475 

production, 1909-1917_.*- 471 

Turkey— 

goats, numbers_ 431 

wool production, per cent of world’s total, 1916- 405 

Turnip seed, sources, supply and production- 532 

Turpentine— 
exports— 

1852-0917_ 784 

and Imports_ 705 

1914-1917, destination_ 793 

statistics- 770 

statistics, exports and imports- 705 


United Kingdom- 

rats, loss yearly_ 

wheat— 

acreage, 1909-1917- 

imports, 1909-1916- 

production, effect of war, etc- 

wool production, per cent of world’s total, 1910 
Uruguay— 

cattle, number- 

sheep, number- 

wheat— 

acreage, 1909-1917- 

exports, 1909-1916- 

production, 1909-1917- 

wool— 

^exports ——_—___ 

production, per cent of World’s total, 1916- 


-YBK 1917-64 


_ 236 

_ 463 

_ 475 

464-466, 470,472 
_1— 405 

_ 430 

_ 404, 431 

_ 463 

.. 476 

_ 471 

_ 418 

_ 405 
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Utah— Paie* 

Great Salt Lake, breeding grounds for waterfowl, note_ 197 

forest areas. National, June 30, 1917_ 763 

phosphate deposits_ 178 

rodent extermination_ 232 

Vanilla beans, imports, statistics_ 767 

Vegetable matter, exports and imports, 1916-1917, valuation_ 776 

** Vegetable milk,” nature, preparation and uses_108-109 

Vegetables— 

conservation, work of Department_ 26-26 

exports, statistics_ 774 

imports, statistics_ 767 

injury by melon fly, Hawaii_189-190 

inspection. Markets Bureau_ 29 

seed— 

distribution_ 79 

sources and production, discussion_ 529-632 

transportation, tonnage on railways, 1914-1916 (with fruit)_ 748 

Velvet beans, growing, increase_76-77 

Vessel-reporting service, cooperative work of Weather Bureau_ 72 

Vetch, varieties, distribution and value_ 622 

Vida unguatifolia. See Narrow-leaved vetch. 

Vine seeds, growing sections supplying different kinds_ 684 

Virginia— 

losses of orchard trees caused by pine mice_ 226 

mountain region suitable for cheese making, map_ 147 

peanuts— 

composition, comparison with Spanish type_ 291 

varieties_ 291 

phosphate deposits- 178 

pig clubs, beneficial results_ 376 

women’s rest rooms, cost and management_ 222,223 

Waooaman, Wm. H., article on “Phosphate rock, our greatest fertiliater 

asset’’_177-183 

Walnuts— 

Imports— 

1907-1917_ 782 

1914-1917, origin_ 797 

statistics_ 765 

War— 

conferences, agricultural, St. Louis, Berkeley, and Washington, di»- 


Department cooperation— 

In Army remount breeding work- - 341,350-351 

in conservation of labor supply___ 41 

of Agriculture Department with_48-51,72,84,86,87,88 

effect on wheat acreages- 463-470 

emergency, work of Chemistry Bureau for Army and Navy_84-85 

measures affecting wheat production_ 473-474 

surveys of supplies of food and fertilizer_29-30 

Warehouse act, regulations, preparation by Solicitor_ 64 

Washington, D. C.— 

rat losses In ci^y, annual- 245 

women’s rest rooija at market-219,221 

Washington— 

forest areas, National, June 30, 1917___ 753 

wheat farm, labor, seasonal distribution, graph_ 645 

Wastes— 

fertilizer constituents of various materials_ 284_288 

fur, wool, hair, leather, etc., use in fertilizers_ 143 

industrial, fertilizers from, article by William H. Ross_ 253-263 

kitchen and garden, utilization as fertilizer-28.3-284 

packing house, nitrogen recovery from- 255-256 

slaughterhouse, use and value as fertilizer- 142 
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Water power— Page, 

development on National Forests, control by Secretary 81 

legislation, need_61-52 

permits, National Forests, revenue, 1012-11)17_ __ 752 

Water weeds, injury to lakes, streams, and ditches __ 207 

Waterfowl— " 

breeding grounds, Great Plains, protection, article bv Harry (\ Ober- 

holser_‘_ 197-204 

disappearance from breeding grounds, causes_ 200 

preservation, conditions essential_ 200-203 

Watermelon seed, sources_ 534 

Watersheds, forested, protection, cooi)eratlve work_81 

Waterways, obstruction by wee<is_ __ 207-208 

Wax, vegetable, imports, statistics_I_I"_ 767 

Weather Bureau— 


work for War and Navy Departments__51,72 

work in 1917___ _ _51,71-72 

Weather, conditions, 1916-1917, influence on 1918 sced-wln'at problein 504 

Weed- 

control, cooperation necessity_ 215 

law, Nathnial. controlling interstate seed shipments, adxantage_ 214 

laws. State, importance as control measure_ . _ 214 

problem of American agriculture, article by IT. H. (’aiks _20r>-215 

Weeds— 

adaptation to certain crops_ . _ _ 208-209 

annual, mowing to control seed produ(*tion_ 212 

beneficial on idle fields_ 209-210 

carriers of pests, insects, and diseases_ ___ __ 207 

control— 

labor costs_ 206 

methods_211'-215 

on lawns_ 208 

habits, investigations, necessity in control_ __ _213-214 

Increase under single-crop farming_ 210,212 

losses caused, Increase annually_— . -_ 205-208 

new, introduction, precautions to control_ 213 

pasture, Injury to dairy industry— - —_ 206 

poisonous, injury to live stock_ 207 

water. Injury to lakes, streams, and ditches___ 207 

Weeks law, forest lands purchases. 1917 81 

Weevil, cotton-boll, relation to peanut production in South_ __ 298 

Weevils, Injurious to stored products, control studies ___ 89 

Weight, net, law enforcement_ 83 

West India, fruit flies dangerous to southern fruit industry- - 191 

West Virginia, mountain region suitable for cheese making, mai>- 147 

Wharf rat. See Rat, brown. 

Wheat- 
acreage— 

1909-1917_ 463 

decrease, cause_ 469 

effect of war, by countries, discussion and statistlcs__-46,3-470 

production value, exports, etc- 615-621 

composition, relation to fertilizers, studies- . - 83 

crops, 1910-1916_ 5 

disease, bacterial, control and study-——- 75 


exports— 

1852-1917_ 

and Imports- 

1909-1916, by countries from which consigned- 

1914-1917, destination- 

statistics- 

fields, weeds injurious- 

fungous disease.s, effect 011 germlnability, note- 

growing, continuous, cause of spread of injurious weeds, 
harvest dates, maps--- 


_ 779 

_ 623 

_ 475-476 

_ 791-792 

_ 771 

_ 209 

_ 482 

910 919 

rei'663,65ei 6d7 
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Wlieat—Continued- 

Imports— Page. 

1909-1916, by countries to which consigned_ 475-476 

statistics_-_ 763 

Increase in acreage urged by Agriculture Secretary for 1917 sowing. 504-505 

inspection and grading under the grain standanls act_ 55 

loss from smuts_ 483-484 

nature and investigations_ 482-483 

planting in fall_ 39 

prices— 

guaranty by Government_ 474 

wholesale and farm_619-021 

production— 

1909—1917- __ ___- _ _ 471 

by countries, 1909-1917_ 470-473 

changes, effect of war_ 470-473 

estimate, 1917_ 45 

Increase, war measures_ 473-474 

increase, work for___38-41, 75 

world estimates, 1909-1916_ 461 

regions, labor, seasonal distribution, graphs_ 545 

seed— 

amount required for 1917, acreage, and rate per acre_ 504 

1918, influence of weather conditions, 191(*>-19I7_ 504 

seeding and harvesting, labor requirements_ 539, 540 

spring— 

cooperation in securing seed for spring-wheat l)eU, price fixing, 

etc_ 505-506 

seeding dates, maps_ 554,555 

standards, promulgation, use, and results__ _ _54, 55 

statistics, including acreage, yield, values, exports, inices, etc_612-623 

stem rust, loss from_ 484 

supply and distribution 1908-1917 _ 477-478 

trade, international, effect of war- 475-478 

winter seeding dates, maps- 550-551 

world crop, statistics-612-613 

world’s supply, article by O. C. Stine- 461-480 

Whev, value as feed for hogs and increased demand_ 151 

Whisky- 

exports, statistics_ 772 

Imports, statistics_ 764 

White clover, value on lurwns_519-520 

White Mountain forest areas, and Appalachian_ 754 

Whitman, Walter, pig-club champion, results of work- 378 

Wilt, bacterial, cucumber, control- 77 

Wines, imports, statistics- 764 

Women— 

clubs, work in establishing rest rooms_1_217-219 

labor utilization in cotton picking, fruit picking, etc- 539 

rest rooms in marketing centers, articles by Anne M. Evans_217-224 

work as war emergency agents- 21 

work in food conservation-21, 24r-25 

Wood— 

exports— 

1914-1917, destination_ 793-794 

statistics__77<^-771 

imports— 

1914-1917, origin_ 799 

statistics---— 762-763 

Wood pulp— 

exports and imports, statistics- 707 

imports— 

1852-1917 _ 785 

1914-1917, origin_ 799 

statistics_ 763 

Woodland products, marketing studies- 82 
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Wool— 

consumption, percentage.__ 4^)3 

domestic, exports, and countries exporting_ 4r’-41G 

exports— 

and Imports, 1909-1916. by countries_ _ _ _ 742 

statistics_768 

farm production, conditions governing, income source from siieep 

Industry, etc_ 813-314 

foreign trade, consumption, pounds, per capita of production and 

supply, etc-417-420 

Growers’ Association, National, olHcers_ _ 596 

growers’ associations_ _ 597-603 

imports— 

1852-1917_ 780 

1914-1917, origin_ __ 795 

percentage of production and supply_ 411 

principal countries_ 408-409 

statistics_ ___ 760 

surplus over exports, percentage of production and consump¬ 
tion_ 416-417 

United States_ 400-411 

In hands of dealers and manufacturers, Dec. 31, 1!H7_ _ 422-423 

influence of war prices on production__ _ __ 319 

National supply, 1875-18S4, 1905-1914, 1915, 1916_ 412 

per capita supply_ — -- 412 

prices— 

and sheep, 1867-1918_ 121-422 

at principal markets, 1912-1917, by months- 738-741 

production— 

and prices by States, 1916-1917_ _ 738 

as percentage of supply- 407-408 

effect of war conditions- __ - 423-424 

foreign trade, supply, au<l consumption, ai’ticle by (leorge K. 

Holmes_ 401-424 

per .capita of population_ 407 

United States, various dates, 184()-1J)17- 406 

transportation, tonnage on railways, 1914-1016.-- - -— 748 

use ami value in conseiwation of \m\y heat, comparison witli cottoii. 401 

weight per fleece- 406-407 

world production, 1901-19(K>, 1908-1016, esiimales, and .leclims 
1911-1916_ *104 


Wyoming— 

forest areas, National, June 30, 1917 

losses caused by rodents- 

phosphate deposits- 

prairie-dog extormiiiatioii- 


753 

226 

178 

231 


Teast, exports, statistics. 


774 
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